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The Use of Turret Heads on Slotting Machines. 
BY R. W. GULICK. 

To accurately slot out and finish a rec- 
tangular hole in a metal casting is a task 
of considerable difficulty in that the hole 
has four surfaces and four angles, each of 

To 


accomplish this with an ordinary slotting 


which must be finished to exact size. 


machine equipped with a single tool-head 
requires great care and an amount of time 
of to the accom- 


plished. 


ut proportion work 
Dynamo and motor brush-holders 
hold the 


carbon brushes through which the current 


are 
which rectangular 


the devices 


generated in the armature and rectified by 


the commutator is transmitted to the out- 
An fit 


essential as otherwise heat- 


side circuit exact between brush 


and holder 1S 
ing and destructive arcing would occur, 
As 
the direct-cur 
of these hold 
ers, they must be produced in large quan 


It 


resulting in damage to the apparatus. 
] of 


each electrical macl 
rent type requires a number 


line 


tities by the manufacturer is therefore 


of great importance that each operation 
necessary for their production be pet 
formed in the shortest possible time and 
with the fewest possible changes in ad 


justment of the tool 
A skillful method of cutting the rectan 


gular slots in holders of the type described 


has been developed in the works of the 
Westinghouse Electric & Manufacturing 
Company, East Pittsburg, Pa., resulting in 


work which is accurate, rapid and of good 
finish. The operation is simple and does 
not require a high degree of mechanical 
skill. It consists of the application of a 
turret head to the ordinary slotting ma 
chine 


Such a slotter with a single head is suf 


ficient for ordinary work, such as cutting 


keyways in shafts, where 
but 
required, but in the work considered all 
dimensions be fin 


ishing tools are therefore required, each 


grooves or ex- 


treme accuracy in one dimension is 


must accurate. Two 
ground to exact dimensions. 

It is customary to perform the greater 
portion of the work with a roughing tool, 
small enough to work freely on the four 


sides of the slot, leaving the final light cut 


for the finishing tools With a single 
tool-head valuable time would be lost in 
repeated changing and resetting of the 
tools, but the turret head overcomes this 


difficulty and permits two, three, or even 
four tools to be successively brought into 

of a The 
attached to the vertical 


head, 


the machine otherwise unchanged 


operation by the throw lever 
turret head can be 
slide in place of the single leaving 
The brush-holder casting should be lev- 


The hole 
a light fin 


eled and squared at the start 
is then roughed out until but 
ishing cut is required. One finishing too! 
and then the other are brought into oper 
ation by movement of the turret head and 
The t 
are made with cutting edges on two sides 
to work on two sides of the brush-holder 


to 


ools 


the work is quickly completed 
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slot. All are accurately lined up at the 
start. The tools are made with round 
shanks, and the clamps are made concave 
to fit them. This arrangement gives a 
tight grip, insures a vertical position and 
makes it difficult to throw the tool out of 


alinement For all standard cast 








SLOTTING MACHINE FITTED 


standard holding fixtures are made to fa 
cilitate the work of setting up 

The modified slotter 
of 


sometimes be put through in a great hur 


lends itself readily 


to work special design which must 


ry. The accuracy of the method is made 
clear by the fact that these holders must 
all be fitted to gage and any imperfection 
easily discovered. 
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A Combination Cutting, Drawing and Two-Hole 
Perforating Die. 
BY JACK MARKX. 

I show here a novel but efficient com 
bination die for making in one operation 
from I. C. tin a perforated cap as shown 
full size in Fig. 1. In this die a positive 
knockout, or an extractor, operated by the 
press, is provided, thus doing away with 
all objectionable springs and at the same 
time not distorting the finished cap. There 
is also a perfect guide for the two small 
punches, which are made from No. 50 
drill rod, keeping them so that they can- 
not shear or bend in cutting and assuring 
a clean cut. 

Fig. 2 is a front elevation and part sec- 
tion of the die, and Fig. 3 a vertical sec 
tion through the center of the punch, 
showing its construction and the position 
of the “knockout” in connection with the 
press. 

Fig. 4 shows the face of the punch, the 
connecting screws and the two perforat 
ing punches. 

The gray-iron die plate 1, Fig. 2, holds 
in position, by means of the four flat-head 
screws (only two of these are shown), all 
the working parts, consisting of the cut- 
ting-edge, the drawing plug and two-hole 
perforating die 4, this sunk in a recess in 
die holder 1, and kept from turning by the 
dowel pin. The drawing ring 6 rests on 
the four tension pins 7, the pins resting on 
washer 8. The tube 10 can be made from 
gas pipe, the top end being threaded to fit 
in the die holder and the lower end to 
suit the adjusting nut. This tube is large 
enough to allow the punchings from the 
two holes to pass down through. Two 
gage pins 11 are placed one at the left side 
of the die and one at the back, both close 
to the cutting edge, so that the stock will 
break through when cut and not bind on 
the punch, thus doing away with a strip- 
per, and enabling the operator to watch 
his work more closely. 

Fig. 3 is the punch with the stem 1 
fitted to the press and the hole bored to 
receive the knockout stem 2. The down 
end has a fine thread; the stem or pro 
longation 4 is left on to back up the two 
No. 50 punches and to center the cutting 
and drawing edge 5. This cutting and 
drawing edge is made from octagon tool 
steel and bored to fit the stem 4, the 
thread cut to fit snugly on 1. These two are 
screwed as tight as possible together. The 
drawing edge 5 is bored deep enough to 
receive the knockout pad 6 and about % 
inch over the depth of the drawn cap, giv- 
ing sufficient wear to the cutting edge. 
The solid part of the punch 5 acts as a 
holder for the two perforating punches, as 
shown in Fig. 3 between lines J J, thus 
strengthening the punch. The knockout 
stem 2 and pad 6 are made from drill rod. 
Both these were made in one piece, by 
cutting the rod the right length and truing 
both ends, drilling and tapping the con- 
necting screw holes 7 and 8 the same 
depth and then parting the pieces with a 
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thin tool or saw. This was done so that 
the two screws would start at the same 
time, and, when set all the way down, 
would bring the pad 6 true with the stem 
2. The pad 6 is then placed in the draw- 
ing-edge 5, and the two connecting screw 
holes are transferred through the solid 
part JJ and stem 4. These holes are 
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piece is now hardened and tempered. The 
drawing ring 6 is roughed down, finishing 
the hole to fit 4, truing the top and bot- 
tom surfaces, then making the four ten- 
sion pins 7. The blank or cutting edge is 
obtained in the usual manner after the 
size is ascertained and a cap is drawn up. 
The two perforating holes 9, 10, Fig. 4, 
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COMBINATION CUTTING, DRAWING AND PUNCHING DIE. 


drilled a trifle larger than the screws for 
clearance. 

The drawing plug and two-hole per- 
forating die 4, Fig. 2, is now turned two 
thicknesses of metal less than the draw- 
ing punch 5, Fig. 3; the two perforating 
holes are drilled and relieved in the back, 
the four holes for the tension pins 7 and 
the dowel-pin hole are drilled, and this 


are transferred in the drawing punch 5, 
Fig. 3, for the two punches. This is ac- 
complished best by having the pad 6 with 
the two screws 7 and 8 in the drawing 
punch, placing the drawn cap on the pad 
6 and driving the drawing plug and cap 
down on the pad in the drawing punch 5. 
The hole for the dowel pin 11 is then 
drilled and the pin is fitted. The punch is 
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then taken apart and the perforating 
punches 9 and 10, Fig. 4, fitted. These 
punches must not perforate the cap until 
the metal is all drawn in, so as not to 
elongate the two holes. The small punches 
being tempered and in place, the punch 
proper can then be assembled and the 
dowel pin 11 driven in place. 

The cutting-edge 3, Fig. 2, can now be 
finished, having found the size of the 
blank. This should be made from a steel 
and-iron forging, that there may not be so 
much danger of its cracking in hardening, 
and the four screw holes can be drilled 
after the cutting edge is hardened and 
ground to fit in the die holder. Finishing 
the drawing ring 6, Fig. 2, and turning the 
cutting edge on the punch 5, Fig. 3, to fit the 
cutting die, the die proper is then ready to 
assemble, after fitting gage pins and minor 
parts. The combination die is then ready 
to go into the press. 

This die I originally designed several 
years ago, and have made several 
for caps of various shapes on the same 
lines. 


since 





Subdivision of Works Management. 

The following is the introductory por- 
tion of an excellent paper by F. Louis 
Grammer, presented at the Atlantic City 
meeting, February, 1904, of the American 
Institute of Mining Engineers, in which 
he enumerates in detail the astonishing 
changes in American blast furnace prac- 
tice which have taken place in a single 
decade. The paper is much too long for 
us to reproduce, and the body of it is not 
strictly in our line, but this opening por- 
tion, bearing upon modern works manage 
ment in general, will be read with interest: 

This article is written to carry out a 
project of the late Dr. Egleston, to have a 
record made each decade. I regret that 
the data collected by him, and forwarded 
to me, end with 1896, and therefore do not 
include the interesting results which fol- 
lowed the introduction of Mesabi ores 
The perusal of the notes is melancholy 
reading, somewhat like the feelings we ex 
perience in going through a graveyard. It 
is a record made up of so many plants 
to be factors in the 
iron world, if they are not entirely mori- 
bund. Historically, they would be inter- 
esting, emphasizing as they do the abnor- 
mal and somewhat overestimated impor- 
tance of furnace taken without 
proper reference to volume of blast and 
nature of stock used. 

Nowadays, the administration at some 
plants is such that the superintendent has 
a train-dispatcher or a burden 
clerk; and this is particularly the case in 
those plants in which the engineering 
duties have been divorced from the execu 
tive functions of the superintendent, and 
where the preparation of ores is made at 
the mine rather than at the plant. At 
such plants, usually consisting of four or 
more units, the proper feeding of the fur- 
naces with a mixture which the past has 


which have ceased 


lines, 


become 
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demonstrated will not make it ill has be- 
come one of the superintendent’s primary 
duties. The 
important, and at several plants running 
from 3,000 to 14,000 tons of raw material 
daily, excluding metal made, is equal in 
In ad 
dition to the traffic consideration, the cost 
and supplying of labor in these troublesome 
labor times is properly deemed ample re 


traffic management also is 


tonnage to that of many railroads. 


sponsibility for the superintendent 
This distribution of 
with the general tendency of 


duties is in line 


the age to 






Kuveckout rod in Press 
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THE PUNCH. 

differentiate the duties of the laborer and 
the under executive, as well as to integrate 
between wider limits the responsibilities 
of the fewer and more powerful higher 
resulted in benefits 


executives, has many 


and some colossal errors. It has required 
the superintendent to be more a reader of 
events and men, while 
comes more concerned 


to harness nature. 


the engineer be- 


with new devices 


In the most powerful companies this 
division of duties has usually resulted in 
good, but in those plants, like Saxe’s 
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razors, “made to sell,” many mistakes 
have been made. We can look around 
and see plants well arranged to make 


iron, but no 
Others 


iron mines to supply them 
have tine mills, but no furnaces; 
And so the 
resulting 


others, no market. whok 


decalogue of managerial sins, 


from a bureaucracy or directorate of un 
trained iron men, can be run 
While 
‘ 


of communication, the present state of 


largely due to perfected means 


affairs is indirectly traceable to the Besse 


mer process, whose Gargantuan appetite 
suggested the assembling of a large num 
ber of units near together. It affords a 
picture presenting marked contrasts to the 
time of Baron Stigel, whose return home 
after an absence, was heralded by bonfires 
from the hilltops and the booming of can 
non. It was a paternal management and 


included such diverse industries as char 
farm-man 
agement, forge-run 


ning; a Pooh-Bah list of duties, pictur 


coal-burning, road-building, 


pottery-making and 
esque, if not conducive to the rapid de- 


velopment of an industry! His contract 
that a rose a year should be deposited on 
Man 
heim, Pa., in lieu of a ground rent, is not 


the 


his grave forever, at a church in 


one that we ironmasters ot 
to-day would make. 
The are 


different from the management under the 


imagine 


present conditions even very 


Coleman family, so long a powerful and 
beneficent influence in the industrial world. 
Their manager was regarded as a family 
retainer with interests permanently identi 
fied with the family welfare. Under their 
employ the superintendents were as much 
engineers as managers 

The Bessemer process, by inaugurating 
the general policy that each process is the 
the succeeding made 


servant of process, 


the furnace the servant of the converter 
and the converter of the rail-mill; and in 
the other direction the coke-oven and the 
the the 
superintendent’s criticisms. A marked in 
stance of this is told by a Mr. C 
ran the furnaces for 


Middle West \t 


ore-mine bore wurden of furnace 


who 
a large plant in the 


one time he was being 


hauled over the coals rather roughly by 
the owner, because the mill was not get 
ting the silicons it wanted At last in 


petulance he said, “Are there no rights of 


the furnaces that the mill is bound to re 


spect?” The answer received was final 
‘Not one.”’ 

Such a condition of affairs made the 
furnace superintendent's prestige depart 
and his responsibilities are aptly described 
by one manager as being limited to the 
coke-barrow and the tapping-hole. On 
the other hand, the mechanical engineer 
and accountant came to the front. 

On the strategic side we find, whereas 
formerly the ownership of a good ore 
property and a good location near the 
market was supposed to be all that is 
necessary for manufacturing indepen 


dence, now one should own the cars, coke 


ovens, coal mines, and frequently the rail 





een 
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road and the stone quarries, as well as 
the plant of your former purchaser. 

Therefore, at the plant not independent 
of fuel supply, or whose fuel is expensive, 
fuel economy is the first consideration, 
while at the plant in a disturbed labor 
market, labor-saving devices are of a para- 
mount importance, and at the plant which 
controls the market the size of the output 
is the first virtue. Obviously, with such a 
variety of aims, the chief requirement of 
one plant may be of secondary importance 
at another 

Molding a Crane Base. 
BY JOSEPH HORNER. 

The casting in Fig. 1 was molded with- 
out a complete pattern, three of these cast- 
ings being made by the methods to be 
described. The casting formed the base 
or pivot upon which the superstructure of 
a 40-ton crane revolved. The arms were 
bolted down to timbers, and a casting piv 
oted on the boss or pintle of the casting 
carried the main girders of the super- 
structure. 

It is necessary to compare the casting 
with the pattern and mold in order to 
understand how the work is done. Fig. 1 
shows the casting in elevation and in plan 
The central boss 4, being large, 2 feet in 
diameter by 4 feet 8 inches long, would have 
been an expensive job to lag up in wood. 
It was therefore struck up in loam and 
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FIG. I. BASE FOR A LARGE CRANE. 


sunk into the floor previous to the ram- 
ming up of the cross. 

Fig. 2 shows the board used for striking 
the pintle, and Fig. 3 the loam mold of 
the same. The part A in Fig. 2 strikes 
the straight part A, 2 feet in diameter, in 
Fig. 1; the part B strikes the collar B; the 
length of C is equal to the length C, 4 feet 





AMERICAN MACHINIST 


8 inches, in Fig. 1, and D strikes a print 
for the end D of the central core E. 

Fig. 3 shows the loam mold of the boss. 
It is built up of bricks laid radially. One 
course is sufficient, because although the 
strain on the mold when pouring is great, 
the bricks are rammed tightly round with 
sand. When the mold of the boss in Fig. 





FIG. 4 
MOLDING A 


3 is struck and dried, it is set in its per- 
manent position, and before it is rammed 
around the top is leveled. <A_ parallel 
straight-edge is placed across the face E 
and a level is tried upon it. The straight- 
edge is laid in different directions in turn, 
and adjustments of the mold are made, 
until it is horizontal. If this were not 
done carefully, the boss would be cast out 
of truth. 

Before commencing to ram the cross, 
coke beds have to be laid down underneath 
the horizontal flat-plated portions of the 
pattern. Coke or cinders are laid down 
there to a depth of, say, 5 or 6 inches, and 
covered with an inch or two of hay. It 
is not necessary to lay these down beyond 
the area of the plates. Their purpose is to 
receive the vents that go down from the 
flat webs. Vent pipes are brought up 
obliquely from the beds, one from each 
bed at the outer end. These details are 
seen in later drawings of the mold. 

The half pattern from which the cross 
is molded is shown in plan in Fig. 4, the 
timber shading indicating how it is con- 
structed. The vertical ribs are screwed 
upon the plated portion, the screws passing 
through the plate so that they can be 
removed when the pattern is rammed up. 
The strips that form the plate are halved 
together next the boss. The pieces which 
form the broad feet are glued and screwed 
on separately, and their brackets also. The 
half boss is formed of two pieces fitted 
between the vertical ribs. The top face of 
the boss on the pattern terminates with the 
line xx in Fig. 1, which is coincident with 
the top face of the loam mold. 

The coke bed having been laid down, 
sand is shoveled lovsely all over it, up to 
about a suitable level for bedding the pat- 
tern into. The latter will have to be tried 
in two or three times until it has a good 
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bedding in the sand, and with enough 
sand around its edges to hold it securely 
in place. At this stage, and before the 
bulk of the ramming is done, it is leveled 
carefully and set centrally upon the loam 
mold of the boss. It is leveled by laying 
a parallel straight-edge A, Fig. 5, across 
it in various directions in turn, and placing 
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CRANE BASE. 


a level upon the straight-edge. According 
to the indications of the level, one portion 
of the pattern is beaten down and another 
raised up by tucking sand underneath, un 
til, in whatever direction the straight-edge 
and level are placed, the level shows the 
horizontal truth of the pattern 

The half pattern is set centrally by lay 
ing a straight-edge B along the center of 
the loam mold C of the boss, and bringing 
the central joint edge of the half pattern 
up to the edge of the straight-edge. The 
half pattern is now ready to be completely 
rammed. 

Obviously, in a case like this the sand 
cannot be rammed underneath the flat 
plate. The latter is therefore unscrewed 
from the vertical ribs at an early stage of 
the ramming, a thing easily done, because 
all the screws which hold the two together 
are put in through the plate into the ribs. 
This plate is unscrewed as soon as suf 
ficient sand has been rammed around the 
ribs and the boss to prevent the possibil- 
ity of their being moved out of place by 
further ramming. The ramming is then 
completed in detail up to the level of the 
under face of the plate, the sand being 
strickled off level with that, the top edges 
of the ribs furnishing the guides for the 
operation. Sefore the strickling off is 
done, the vents are carried down to the 
coke bed beneath, a long 5-16-inch or 
3g-inch vent wire being used. These vents 
are pierced pretty thickly, say 1 inch apart, 
going from the top of the mold down to 
the cinders. These are carried all over 
the area covered by the plate, and some 
are taken down a little way outside the 
ribs. Then the sand is finally tried over 
with the fingers, the damaged faces made 
good, and the whole strickled over level 
with the tops of the ribs. Finally the 
plate A is screwed on in place, and the 
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Tamming is carried up to its edges and t 
its top face 
sand, in consequence of the depth of the 


As there is a good depth of 


ribs, rods are driven down, going well 
into the bed below to support the sand 

At this stage it is most convenient to 
tam the cope. This is perfectly plain, so 
that it might be rammed on any leveled 
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the center is set over the center of the 
mold of the boss, and the top face of the 
plate is leveled in all directions. At the 
part where the ribs come against the ribs 
already molded, the molded portion is 
filled in with pieces of wood to prevet.t 
the sand from being pushed into the mold 


\fter this is done, the ramming, venting 











FIG. § 


FIRST SETTING OF THE HALF PATTERN 


bed away from the pattern; but it is bet- 
ter to ram it over the half pattern, be 
cause the cope can be returned into its 
position, guided by the stakes, with the top 
print impression central. To ram the cope 
in position, it is necessary to fill with sand 
all the area not occupied by the half pat- 
tern, for the temporary purpose of afford- 
ing a perfectly level bed to ram on. This 
sand is strickled off level with the half 
pattern which has just been rammed, the 
top face of the pattern affording a suitable 
guide for the leveling. Parting sand may 
» obtained; but 


be strewn over the face s 


it is better to lay sheets of brown paper 
over a large surface of sand which has to 
be rammed on, because it does not yield 
so readily as the sand beneath the rammer, 
and the surface therefore comes out more 
free from inequalities. The cope is well 
liftered, and vented over the areas occu- 
After it is taken off, 
and turned over, the surface of the sand 


pied by the cross. 


is tried with the fingers, and portions that 
happen to be too loosely rammed are con- 
solidated, and_ the 
smoothed and finished and blackened. 
The other half of the mold is now made. 
The half pattern is withdrawn from the 
portion just rammed and turned around 


surface properly 


into its new position, the temporary sand 
on which the cope was rammed being 
mostly dug away and removed to receive 
the half pattern, which is set by the same 
methods as before. The joint face across 








and rodding proceed precisely as the same 
operations were performed on _ the first 
half of the mold 
as it appears at this stage, one-half being 
finished, and the half pattern lying rammed 


Fig. 6 shows the mold 


in the other portions 
The central core is struck against the 
board, Fig. 7, with core bar, hay bands 


and loam. The core is stood in the bot- 
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Echoes From the Oil Country—Trying to Use 
Gray Iron Chips in the Cupola. 

Che high price of pig iron for a number 

f years back and the difficulty of getting 

iit when it was needed, besides interfering 

with the regular course of business has 

made many a concern wonder if there was 


not some way by which it could get along 


SECOND SETTING OF THE HALF PATTERN 


with a smaller supply without hurting the 
business. 

One point that we had often discussed 
(the foundry boss and myself) was whether 
w: could not use the gray-iron borings and 
turnings in the cupola to advantage. All 
of the information that we seemed to be 
able to get on the ubject was to the 
effect that some people claimed that it 
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FIG. 8. THE MOLD COMPLET! 


tom print in the pin mold, and enters the 
top print in the cope, and the core bar 
projects through the cope to bring off the 
vent from the core. The mold is poured 
at the central boss, and one riser or flow- 
off gate is brought up from the end of 
each arm. The mold, as thus completed, 
is shown in Fig. 8 


could be done, while others claimed that it 
We couldn’t get any defi- 


to how either side 


was a failure. 
nite information 
operated 

Some time ago the mills that usually 
took all the chips that we made seemed 


to get filled up beyond the regular point 
and for a time refused to buy any. lf 
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prices quoted at all they were 
very low, in some cases being in the 
vicinity of $3.00 per ton. This we took 
to be a good time to do a little trying with 
cheap material, and after gathering all the 
information that we could we started in 
to use up our chips as part of our regular 


were 


charge. 

We made up rough strong boxes that 
would hold about a hundred pounds each 
and filled’ them full of good, clean chips,, 
and charged them in as an extra in addi- 
tion to our regular charge, the idea being 
that we could gage the saving by the de- 
creased melting loss. 

A friend in a neighboring city who also 
was interested in the subject had taken off 
a special heat in which he had used some 
steel chips. The total of chips of both 
kinds, gray iron and steel, had been more 
than 50 per cent. of the total of the heat. 
This heat had not been taken to get iron 
for castings, but simply to demonstrate 
whether he could melt the chips without 
burning them up, and the results obtained 
seemed to indicate that he could, at least 
under the conditions which ruled when he 
had done the work. 

After studying his methods and his re- 
sults we decided that we would try along 
the line of using them under the regular 
working conditions, and in such quantities 
as we thought could be used as part of 
the regular charge. This led us to use 
from 1,000 to 1,300 pounds to the charge. 
The charges ran from 15,000 to 20,000 
pounds. After we had continued this for 
more than a month, we were not prepared 
to say that we got enough iron from the 
chips to pay for them and the boxes. 

I do not think that anyone who is run. 
ning a foundry will be surprised to hear 
that we were not sure whether good or 
bad scrap could not make as much differ- 
ence with our melting losses as the use of 
the chips seemed to. We watched the stack 
closely for evidence as to whether we were 
burning the chips up or not, and in con- 
nection with the appearances there we put 
the boxes in in various parts of the charge. 
Our final conclusion in this direction was 
that we got the best results by putting 
them in the last part of the charge, so that 
the lighter iron and the coke would settle 
around them well. We reasoned that the 
boxes would hold together better under 
these conditions, and that the chips would 
be more apt to soften and stick together 
before the greatest heat of the blast struck 
them. This was the place where we 
charged them in the trial heats that we 
took in our endeavors to get closer to the 
real facts in the case. 

The uncertainties as to just what results 
we were getting led us to take off a series 
of heats for the purpose of deciding wheth- 
er to continue to use the chips or not. 
While we knew our average melting losses 
we decided to take a series of heats to 
get as closely as we could the losses under 
the conditions existing at the time. For 
this purpose we took off six heats in which 
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we did not use any chips. In these heats 
all of the iron was very carefully weighed, 
both to and from the cupola, and the con- 
ditions were kept as uniform in every way 
as we could keep them and get out cast- 
ings. In all of the following heats we 
tried to get the same uniform conditions. 
As it had been an unsettled question 
with us as to the value of the “shot” that 
is gathered up (aside from the very im- 
portant one with some people of having 
a convenient scapegoat for hard spots in 
the castings to vex the soul of the machin- 
ist) around the foundry, we took off six 
heats to see what our losses were with 
this We then took off six heats 
using chips in boxes. Not being satisfied 
with the showing made by the chips, we 
took off six more heats with chips in, 
The results of these heats are given in 
the table, and at first glance they may 
not seem so bad for the chips, but as 
soon as one goes to analyzing the results 
a little they are discouraging where it is 
thought desirable to try to use the chips. 
Assuming that the loss of 5.4 per cent., 
as shown in series of heats 1, is a fair 
average of all the heats for the pig and 
scrap, it follows that the differences be- 
tween that and the percentages shown in 


shot. 


Pig . 

Scrap . 

SS) & ea 
Che... ss 
Total Charge. . . 
Total Recovered.. . 
Total Loss, Per cent . 
Shot Loss. 

Chip Loss. . 


TABLE OF MELTING RFSULTS—SIX HEATS TO EFACH SERIES. 


the other series are due to the extra losses 
of the materials that are in them that 
were not in the first or trial series with 
pig and scrap alone, and, is this be true, 
then the total loss of the shot would be 
28.4 per cent.; of the chips in series 3, 
71.47 per cent., and of the chips in series 4, 
93.99 per cent. 

It will be noticed that the amounts of 
pig and of scrap in the various series are 
not the same. This is due to the fact that 
we were running primarily for the purpose 
of getting out castings, and that fact had 
the right of way. We had to do the exper- 
imenting with the chips as best we could 
without interfering with that function of 
the establishment; indeed it was for the 
purpose of helping that function that we 
were conducting the trials. 

While we realize that these figures are 
not close enough for any general applica- 
tion, yet it would appear that after making 
every reasonable allowance it still is a very 
poor showing for the chips. 

I do not wish to give up if there is a 
way in which these chips can be used by 
us and not cost any more than they are 
worth, as we have been selling them to 
the dealers. If they will take the place of 
part of the scrap they will tend to uniform- 
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ity in the charge to that extent, as it is 
far from certain what the analysis of the 
I have not heard of the 
“science in the 


scrap may be. 
most radical advocate of 
foundry” having devised a plan for getting 
an analysis of the ordinary scrap used that 
he could present without considerable 
hedging. 

In regard to the effect of the chips on 
the castings, I can say that we did not find 
any bad effect of any kind, and would 
have felt safe in using them in much 
larger quantities as far as that was con- 
cerned. 

If there are others who are using chips 
and getting results, I would be glad to 
know how they handle them, and if their 
methods will fit into our conditions we 
will see if we can do better. 

The boxes we used were made of rough 
pine and hemlock one inch thick, and were 
securely nailed together so as to be as 
strong as possible. 

A friend has suggested that it may not 
be entirely clear how I obtained the per- 
centages given. Those at the bottom of 
the table were obtained by subtracting the 
iron obtained from the cupola from the 
iron charged in, and the difference is this 
loss expressed in per cent. of the original 


66,600 67,895 , 84,200 80,450 
47,400 47,150 36, 200 30,550 
oe e 3,600 eee he 

er ee ae 7,200 5,400 

114,000 118,600 127,600 116,400 
107,844 111,366 | 116,652 105,331 
5.4 6.1 8.58 9.51 

es 28.4 a ee 

soe 71.47 93.99 


quantity. The loss on the shot was ob- 
tained by assuming that the loss on the 
pig and the scrap was the same as in the 
first series and that the difference of 0.7 
per cent. was due to the loss on the shot 
being greater than the loss on the others 
to this amount. This loss of 0.7 per cent. 
on the entire amount was found to be 23 
per cent. of the amount of the shot, and 
the loss of 5.4 per cent. added to it gives 
28.4 per cent. as the total loss on the shot. 
At this rate we think that it pays to use 
th shot. 

The percentages on the series using the 
chips were obtained in the same way. 

It is plain that if the real loss on the 
pig and scrap was only a little larger than 
that taken, it would make a great differ- 
ence in the showing for the chips, one per 
cent. of a raise representing a drop of 21 
per cent. on the chips, but even taking that 
into consideration and giving it all of the 
benefit within reason, the loss on the chips 
is still too high. Under normal conditions 
I should say that with us the loss must 
not greatly exceed 40 per cent. to make 
their use profitable, and if it should exceed 
50 per cent. I think there would be a loss 
in the final result. 

While we do not make a chemical anal- 
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ysis of our castings as a regular part of 
our trying to get out good work, we do 
make test bars from every heat. Three 
are for the strength and deflection tests, 
and one is for the shrink test. From these 
bars we found that the shrinkage was not 
increased, that the deflection was just as 
favorable, and that the ultimate strength 
was increased. The castings seemed 
slightly closer in the grain, but did not 
seem any harder to machine. 

In discussing this matter with my friend 
who is working along the same lines, he 
says that he believes that it pays him to 
use the chips, even if the losses are so high 
as to make them cost more than pig iron 
does, because of the good they do in clos- 
ing up the castings and preventing spongy 
places. His experience agrees with ours 
that the castings are made denser, finer 
grained and stronger without being harder. 

W. Osporne. 





A Drilling Puzzle. 

The illustrations pertain to what is the 
most curious process of wire making that 
has ever come to our knowledge. In the 
shops of the B. F. Barnes Company, of 
Rockford, Ill., they drill a good many 
holes in the ends or spindles. In this case 
such a hole had been drilled by the use 
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The Use of High-Speed Steels. 
BY E. R. MARKHAM. 

I remember hearing it said, a number 
of years ago, that Mushet’s self-hardening 
steel, as it was then called, would eventu 
ally supersede tempering steels for all shop 
tools for which the steel could be worked 
into the shape of a finished tool when hot 
It was not then generally, if at all, known 
that it was possible to anneal this steel 
In some shops all tools for ordinary lathe 
and planer work were gathered up and 
thrown into the scrap heap, because it was 
claimed they could not afford to use the 
old steel when it was possible to get the 
new, even at its increased cost. In a few 
months, however, the scrap heaps were 
pretty thoroughly overhauled, and the con 
cerns that had not disposed of their junk 
in the meantime considered themselves ex- 
tremely fortunate. This reaction did not 
detract from the actual value of the Mush 
et steel for certain purposes, but it did 
tend to discourage the manufacturer for a 
time from buying anything but the “true 
and tried.” As a fact, the steel was a 
valuable adjunct, and had its use been 
confined to the work for which it was 
adapted and had not impossibilities been 
expected of it, its use would have been 


much more general than was the case. 











FIG. I THE DRILL TH 


f the single-fluted oil drill shown in Fig. 
1, which drill is used in the works for 
drilling holes from 3 to 15 inches deep. 
In this case the hole was 1 inch diameter, 
3% inches deep, and after it was drilled 
there remained attached to the bottom of 
the hole a piece of the material of the 
spindle which had not been detached and 
which was in the form of a wire .o18 inch 
diameter and 113 inches long. The en- 
graving, Fig. 2. shows the spindle support- 
ed by this wire, the upper end of which 
is gripped in a pair of pliers. The spindle 
weighs 26 pounds, and we are informed 
that the wire is capable of sustaining a 
greater weight than this. The interesting 
point is as to how this wire was formed 
and how it comes to be about three times 
as long as the hole is deep 

It takes more than three times as much 
water to saturate air at 100 degrees Fahr 
as is required at the freezing point. One 
cubic mile of air at 35 degrees Cent. (95 
degrees Fahr.), if saturated with aqueous 
vapor, will, if cooled to the freezing point 
deposit 140,000 tons of moisture as rain 
Rain is not necessarily carried in ‘“‘clouds,”’ 
but generally in clear air until the time 
approaches to discharge it. 


AT MADE THE WIRE 


When high-speed steels, so called to dis 
tinguish them from the original air-hard 
ening steels, first came to our notice, it was 
a difficult matter to interest manufacturers 
who had a few years previously made th« 
change, and then returned to the tempering 
steels—and in fact some of them would 
not take the steel as a gift. I personally 
know of manufacturers who a year ago 
were very much interested in the new steel 
who have discarded its use and will not 
have it in their shops, and all because the 
steel furnished was not uniform in quality. 
yr the smith did not work it according 


) instructions, or perhaps the machinery 
was not strong enough to carry the cuts, 
speeds and feeds that the steel was capabl 
of taking 

Many times the machinery used in a 
shop for certain purposes is not sufficiently 
strong to do the maximum amount of 
work possible for tools made of temper 
steels, provided they are properly mad 
and hardened; and in such cases it is folly 
to throw away the tools on hand and re- 
place them with others made from a steel 
costing four or five times as much and 
from which it would not be possible to get 
any better results. Possibly the desired 
results might be obtained, but only by 
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tightening belts to a degree that would 
strain the bearings so that when the addi- 
tional speed and feed were applied the ma 
chine would tear itself to pieces in a few 
weeks 

A few months ago I was visiting a shop 


winere a great many planers were used in 














FIG ; WIRE FORMED IN DRILLING 


machining the product. I made inquiries 
high speed ste 


as to whether they used 


and was informed that they did not now 


At one time they bought a lot of it, made 
it up into tools, and, in order to get the 


desired results, speeded the planers up very 


oe eee 
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fast. I asked how the steel stood up, and 


was told that the steel sto od it better than 
the machinery, that they had ruined sev- 
eral planers and injured others and 
repair bills because of 


brought on heavy 


which the 


planers had been slowed down 
to their original speed and the high-speed 
tools gather up and thrown away and the 
old reinstated. | the 
wisdom of and question the 


Wouldn't it 
] 


to reduce the 


steels failed to see 
the policy 
the 


advisability of action 


have been bette S] eed to a 
point where the machines would have stood 
up and yet be run faster than would have 
been possible when using tempering steel ? 
Not only would the product have been in 
creased in this manner, but it 
possible to take 


would have 
been and 


coarser feeds, and the tools would have 


heavier cuts 
stood up longer between grindings, which 
in itself is quite a factor. 

Personally, I am an advocate of high 
speed steels, but think reason should enter 
into matter of this kind. If our 
lathe is light and weak and we cannot see 


every 


our way clear to get just such a lathe as 
would be order to get the 
best results from the steel under consider 
ation, it would not be 
tools 


necessary In 


wise to substitute 


made from. this 


and then, in 
attempting to get maximum results, tear 
our machine to pieces in a few days or 
weeks ' 


steel 


I am aware that men selling this 
steel say that in such cases it is advisable 
to put in machinery that will stand up 
when the tool is doing its maximum 
amount of work, but not every manufac- 
turing concern is in a condition to replace 
Its present equipment 

adapted to the new steel. 


with machinery 

This steel is a comparatively new prod- 
uct, and the process of manufacture has 
not, in many cases, been perfected, to 
make it possible to send out 
product 


bear 


a uniform 
Parties buying the steel should 
this in mind, and not condemn all 
high-speed steel because they get a bar 
that will not do what is claimed for it. A 
very common trouble experienced when 
using this steel is the tendency to break in 


the tool post, especially when 


cuts are 
taken that subject the tool to varying 
Strains, due to projections and other 
causes. At times the cause for this break- 


ing is the construction of the tool-post, 
which subjects the shank of the tool to a 
breaking strain. One user will complain 
this trouble, and 
another will say he never experienced this 
trouble 


because his tools give 


and 


there is no need of it. but 
were he to work under the same condi 
tions he would experience the same 


troubles, unless he took 


precautionary 
measures. I have seen several of the lead 
ing makes of this steel act in this manner 
including the one that is supposed to be 


the best on the market. The trouble was 


overcome by annealing the steel before 


making the tool. After annealing the tool 


was forged to shape and hardened, and no 


further trouble was experienced 
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The steel may be very nicely annealed 
and put in condition to machine into tools 
of any shape by packing in an iron box 
with dry fire-clay and subjecting it to a 
heat somewhat hotter than for annealing 
steel. It is 
heat for a much longer time 
ordinary steel, the length de- 


tempering necessary to con- 
the 


with 


tinue 
than 
pending on the composition and size of the 
steel, and varying from fifteen to thirty 
hours. The steel should cool very slowly 

In a number of shops the use of the 
steel has been discontinued because it did 
not give good results, although the trouble 
came from the treatment it received in the 
forge shop. It was either forged at too 
high or too low a heat and thus rendered 
unfit We all know it ts 
sary to heat this steel to a very high heat 
for hardening. I have tested milling ma- 
chine cutters hardened at a bright yellow, 
which were not hard enough to use, even 
if the cutters were run at the speed ctis- 


for use. neces- 


tomary for tempering steel, and yet these 
same cutters when heated to a dazzling 
white and dipped in oil could be run at 
speeds and feeds that would tear the ma- 
chine to pieces in a day. 

A very common trouble is an air blast 
which is too small and of insufficient force 
to produce the desired result. Experience 
has convinced me that tools held from 4 
to 6 inches from the mouth of blast harden 
in a more satisfactory manner than if held 
in the mouth of the blast. Large, heavy 
sections do not seem to harden very deep, 
and it is often necessary to reharden after 
When grinding 
on a water grinder, be very careful not to 
heat the tool or the water, striking the 
heated steel will cause it to crack in in- 
Give this steel the 
same consideration that would be given to 
any new thing that is but imperfectly un- 
Do not 
expect to realize more than 50 per cent. of 


a number of grindings. 


numerable fine lines. 


derstood by even the best posted. 


the claims made by the representative of 
the that the 
first-class investment; and if luckily 75 per 


steel. Even at result is a 
cent. or all of the claims made are realized 
it will be an agreeable surprise. 

Do not imagine that it will supersede 
tempering steels, although it has had a 
very desirable effect in leading steel mak- 
ers to improve their product very ma- 
I tested a special brand of tem- 
that 
after 


terially 


pering steel only a few days ago, 


showed harder and much stronger 
hardening than any tempering steel I had 
before tested. The fact that such high 
prices could be obtained for the high-speed 
steels has led unscrupulous dealers to put 
out worthless articles that so disgust the 
buyers that some of them will not talk 
with anyone representing any of these 
steels. 

I think, however, if we buy of reputable 
dealers and treat the steel according to di- 
rections, we will get results that will jus- 
tify us in buying and using it for work it 


is adapted for. 
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A Lifting Table—Finishing Mower Wheels. 
BY S. A. WORCESTER. 

The foreman in charge of assembling 
harvester table with a 
device of some kind for lifting the wheel, 
weighing about 130 pounds, from the 
floor. Two men were necessary for lift- 
ing the wheel from the floor to the sta- 
tionary table then in use, and they could 
not work to as good advantage as one 
My fad, 
the spring counterbalance, occurred to me 


wheels wanted a 


man in assembling the wheel. 


as the proper thing, and the result of its 
application is outlined in Fig. 1. The two 
legs L of the table, strongly framed, are 
drawn toward the vertical position by 
three springs S, pulling on the lower end 
of the legs and fastened to the base at J. 
The effect of the springs is adjusted by 
moving Y to or from the fulcrum F. They 
are adjusted to slightly overbalance the 
table and the wheel W. The table is fast- 
ened in either upper or lower position by 
the treadle latch T L, which engages either 
of the two notches in the sector 7S. 
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FIG. I. SPRING COUNTERBALANCE LIFTING 


TABLE. 


When changing wheels, the table is left in 
the lower or dotted-line position. The 
wheel W2 is rolled up close to the table 
The treadle 7, which 
is held up by a spring and is fulcrumed at 


and on two lugs H. 


T F, is then pressed, throwing the latch 
T L out, and the springs S throw the table 
and wheel, steadied by the hand, up to the 
full-line position, where the latch TL 
again engages TS and holds the table in 
place. When the wheel is assembled the 
treadle latch is released and a pressure of 
perhaps 10 pounds with the hand swings 
wheel and table down where the table is 
caught by the latch and held while the 
wheel is put 
This device made the work easier for one 
man than it had been for two, and by sav- 


rolled off and another on. 


ing about 35 cents per day in labor cost 
soon paid for itself. It was set opposite a 
third-story window, which was left partly 
open in summer and a small boy learned 
a lesson in applied mechanics from it that 
he will probably remember. It was left 
latched down at the noon hour, and the 
boy, putting one foot on the lug H and 
the other on the treadle, just below it, 
was thrown neatly into the window, and 
would have fallen to the ground if the 
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window had been open wide enough to 
let him pass 

For boring and facing mower wheels 
three machines, somewhat similar to Fig. 
2, were keeping two men busy, including 
the drilling of oil-holes in the hubs, which 
was done at a small upright drill nearby. 
The feed used the gears G and worm WW, 
outlined in the sketch, but the disengag- 
ing arrangement was a pair of friction 
cones tightened by a hand nut at the outer 
The female 
The length 


end of the hand-wheel shaft. 
cone was in the worm gear. 
to which the hub 
scriber on 


wheel was to be faced 
marked with a the 
and when the boring tool M with four 
flutes had finished boring, the facing cut- 
ter  M was watched closely and the feed 
thrown out just as it faced to the mark. 


was hub, 


It occurred to me that these machines 
could be made automatic at small expense, 
and I designed the alterations and attach- 
ments outlined in the sketch. The female 
friction cone in the worm gear was bored 
out straight and a tool-steel clutch ring 
with jaws about % inch wide was set in 
and screwed fast with four screws. The 
clutch jaws were of the form now com- 
monly used for disengaging the feed for 
quick return on drills. The mating clutch, 
however, instead of duplicating the other, 
had but four teeth, two in each of the 
hardened steel shouldered sliding pieces J, 
which slide in and out 4 inch through the 
disk D and are pressed inward against 
their shoulders by light flat springs F S. 
The horizontally sliding bar or clutch 
shifter S B engages a groove around the 
hub of the disk and when the hand-wheel 
with its disk D and jaw pieces J is pushed 
inwardly the bar S B, sliding horizontally 
with the hand-wheel, is caught by a spring 
latch at SZ and holds the clutch in gear. 
If the clutch jaws are not opposite one an- 
other the flat springs FP S are forced out 


until the jaws come opposite, when the 
springs instantly push J J into gear. Pull- 
ing the lever FP L toward the operator 


throws out the latch at SZ and pulls the 
bar SB to the front, throwing the clutch 


out. The adjustable stop-collar SC has 
two beveled faces, one of which strikes 
latch SZ and throws it out and is fol 


lowed by the other striking the beveled 
side of a groove in the side of the sliding 
bar S B, forcing it forward and throwing 
out the clutch. This device, properly set 
faced the hubs to uniform length without 
attention atter starting 

As the ge step of the 
was not used for anything else, it 
made to drive the oil-hole drill which was 


large 


driving cone 
was 


attached, as shown, to the column, holes 
being cut through for it. When not at 
work this drill was held in the horizontal 
position shown by the upper dotted lines 
by the spring S which held its cast-iron 
bearing C / B up and back against a shoul- 
der. The feed bar F B was engaged at its 
upper end by a projection at the rear of 
the spindle sleeve, and the main 
spindle was fed down F B was also forced 


when 
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down, its upper end swinging on the slot 
ted links L, radially from the fulcrum /, 
while its lower forked and beveled 

forced C/ B down to the slanting position 
till it rested on the knee K and then 
wedged it away from the column, feeding 
This drill was 


end 


the drill to its work a 4- 
inch flat drill with a 


held in the spindle by a set-screw. 


14-inch round shank 
A tool- 
steel tumbling rod 7 R, 13-16 inch diam- 
eter and with a very simple sliding uni- 
versal joint at each end, transmitted power 
from the outer pulley spindle to the tipping 


and advancing drill spindle which had an 
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suit the 


round, half-flanged top, made t 


flanged hub of the mower wheel, came to 


the exact hight of the face-plate so tha 


the wheel moved from floor to machine 


and vice versa, without any stop or hitch 


The cycle of operations for finishing 


mower wheel is about as follows The 


wheel is rolled up and leaned over with its 


flanged hub resting in the flanged top of 


the lift. The treadle latch is pressed and 
the spring 


throws the wheel, steadied by 


on to the table and a slight pus! 


the hand, 
slides it to place in the round, half-flanged 
hub seat H S. 


The rim is prevented from 
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FIG. 2. BORING AND FACING MACHINE 
endwise travel of about 7g inch. When tipping by three rests Rk. The projection 


the oil-hole drill had made its travel the 
radial movement of the upper end of FB 
disengaged it from the spindle sleeve and 
the spring S2 threw it back to the dotted 
line position while the drill was returned 
to its idle horizontal the 
spring S. 

The mower wheel, weighing 85 pounds, 
was lifted to the machine table by a spring 
balanced lift of design, similar in 
principle to Fig. 1, but much smaller and 
made of cast iron and steel, and placed 
Its half- 


position by 


my 


directly in front of the machine. 


P J engages one of the numerous teeth, not 


shown, on the face of the mower wheel W 


and prevents it from turning. The hand 
wheel is now turned until the boring tool 
M touches the hub of the wheel, and is 
then pushed in, throwing the feed in gear 
The oil-hole drill begins its work at about 
the same time that M does, but is through 
when M 


M continues bor 


and back out of the way has 


bored about 114 inches 
ing until through, when the facing cutter 
FM does its facing the hub to cor- 
rect length when 


work 


} 


the stop SC throws the 
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feed clutch out of gear and the main spin- 
dle, being heavily overbalanced by a weight 
hanging in the left-hand column of the 
machine, runs rapidly up out of the way 
and is arrested by a spiral spring buffer. The 
wheel has now been bored, faced to correct 
hub length and drilled, with no attention 
except a half turn and push of the hand- 
wheel. The three were fitted 
up in this manner and one man now runs 
all three with ease and each machine does 
more work than addition to 
drilling the oil holes. 


machines 


before, in 





An Indexing Milling Fixture. 
BY JOS. M. STABEL, 
Herewith is shown a fixture that was 
designed to end mill ten small slots into 
a special piece of work, it being used on 






FIG. 1 
rik WOKK TO 
Be MILLED 
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clamping bolts, one located at each end of 
the fixture; this adapter is in turn doweled 
and secured to the drill-press platen. By 
simply pulling the handle of the fixture 
down, the work is fed against the cutter 
until a stop on the handle allows it to go 
no farther; by raising the handle up, the 
work recedes from the cutter, and when 
the same is four-fifths up the index pin 
is automatically released from the index 
plate and a pawl engages with a 1o-tooth 
ratchet wheel, thereby rotating the work 
one-tenth of a turn. These last two move- 
ments are accomplished from the time 
the handle is four-fifths up until it 
stands perpendicular. In other words, the 
movement of the handle is about 90 de 
grees, when it stands parallel with the 
platen of the machine the cutter is full 
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to receive the two adjustable stop-screws 
tt, while two %4-inch screws located at 
right angles with the stop-screws serve to 
hold them in position. A %-inch tapped 
hole through this base plate receives the 
screw marked g in Fig. 2; this screw in 
turn has a roller bushing upon its end 
which rides in a cam groove; this gives 
the fixture its longitudina. movement. The 
main body b is made of machine steel; its 
outer diameter is eccentric with its bore; 
the reason for this is to have a more equal 
bearing surface on the base plate a. The 
portion of b where the cam c rests is 
milled out as can be seen best in Fig. 3. 
The bottom of b is planed to fit the dovetail 
in the base a minus the thickness of the 
gib which is held and adjusted by four gib 


screws. The hole, centrally located for the 
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a sensitive drill press and its indexing 
mechanism being semi-automatic. 

As it does this work so successfully, I 
thought its design might be of interest to 
others. The piece to be milled is shown 
in Fig. 1; the dimensions of slot are as 
follows: 3-32 deep, 3-32 wide at bottom of 
slot and .150 wide on top, length of cut 
5-32. The fixture is doweled on an adapter 
which has a T-slot that receives the two 


— 

FIG. 2. AN INDEXING MILLING FIXTURE. 
depth into the work; raising the handle 
72 degrees makes the work recede from 
the cutter another 5 degrees, and the index 
pin is disengaged, while the remaining 13 
degrees indexes the work for the next cut. 

A detailed description of the fixture is as 
follows: The base plate a is made of gray 
iron, it having two 45-degree dovetails 
planed into it; also has two slots for 
clamping bolts, two 34-inch tapped holes 


cam shaft ec, is ¥% and S%, respectively. 
The cam shaft e carries the cam c, which 
is held securely by two pivot point screws, 
and the handle h on to which is attached 
the triangular stop, it being held fast by 
two dowels and four 3-16 inch screws. 
The dog f is also attached to the shaft and 
this in turn operates the index pin. A 
phosphor bronze collar on the small end 
of the shaft prevents the shaft from cut- 
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ting into the body b. The index plate J 
—or turntable, as it may be called—is 
made of tool steel and is a nice running 
fit in the body b; it is held securely by 
the ring K and eight %4-inch screws. To 
prevent dirt and grit from getting into 
this bearing a felt packing is inserted be- 
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is held fast on the lower end by passing 
through a small disk and a drop of solder 
placed thereon. The upper end of the 
spring passes through one of the !4-inch 
screws which help hold down the index 
plate and is made fast thereon; this serves 
to hold the index pin in the plate when the 


_ 
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FIG. 3 PARTIAL PLAN VIEW. 


tween the ring K and the plate S. On 
the lower part of the plate S is turned a 
boss which receives the 10-tooth ratchet 
marked i. This is held securely by four 
screws and two dowels; it is made of tool 
steel and hardened. <A pawl inserted in 
the side of the cam c¢ engages this ratchet 











SECTION AT XX, FIG. 2. 


as can readily be seen in Fig. 3. This of 
course gives the circular movement to the 
plate J. In this cut the reader can see 
how the dog f acts on the index pin m. 
Fig. 4 gives the cross-section view 
through x # showing the construction of 
the index pin m. As can be seen, this 
spring m passes through the index pin and 


dog f has released itself from it. The 
index pin, as well as the dog, is made of 
tool steel and hardened. 

The chuck for holding the work is very 
simple and easily manipulated; it consists 
of the circular piece of machine steel 
marked V’, which is slotted out to receive 
the operating lever d, which is held in 
position by the screw U. A boss on the 
under side of V fits into the index plate 
S and is held securely by two dowels and 
the screw WV’. The center piece O is a 
sliding fit in , it having an elongated hole 
through to receive the cam lever d. Part 
of the lever which slides through the elon- 
gated hole is tapered on its under side so 
that it acts the same as a wedge and pulls 
down the center piece O, which in turn 
has a taper of 13 degrees on its upper end 
that fits into a spring tempered steel bush- 
ing; consequently this expands into the 
work and holds it 





The production of crude petroleum on 
the Apscheron peninsula last year amount- 
ed to 114,000,000 cubic meters. Taking 
into consideration that together with the 
oil the spouters threw out a quantity of 
water and mud, the approximate quantity 
of liquid extracted from the ground is 
150,000,000 cubic meters, which is not re- 
placed by anything. As the petroliferous 
area of the Apscheron peninsula does not 
exceed 10.45 square kilometers, 1. @., 10,450,- 
000 square meters, and the above-mentioned 
volume of extracted matter distributed 
over this area presents a hollow space of 
14.35 meters (48 feet) deep, the question 
which now arises is why does not this 
result in any subsidence of the ground? 


Expanding Castings by Heating*. 

It was my good fortune a few years ago 
to bring to light some interesting and, | 
believe, quite valuable properties of cast 
iron not then known; the new observations 


now to be described have grown out of 


those studies and have a close relation 


ereto, though differing radically in many 
respects 
Another new observation quite as unex 


pected and surprising, perhaps, to metal 
lurgists and engineers, growing out otf 
these original studies and ten 


roborate the theory then advanced regard 


ding to cor 


ing the mobility of molecul f cast iron, 
is to be announced to you this evening 
Before proceeding to do this, however, 
| will ask your kind permission to indulge 
na few reminiscences of a somewhat per 
sonal nature, as I think they have a close 
relation to what I am about to describe 
regarding my most recent experiments, 
and it is one of the compensations of ad- 
vancing years to find that one’s recollec 
tions of experiences of former days begin 
to acquire a certain interest, if not value, 
to a younger generation. My introduction 
to the study of cast iron dates back to the 
Centennial year, and in 1876 the total pro 
duction of pig iron (as given in Mr 
Swank’s statistical tables) was 1,868,961 
tons In 1903 the production exceeded 
18,000,000 tons, or ten times that of 1876 
Coincidently with this enormous increase 
in production during these years came a 
large increase in the proportion of so- 
called “metalloids” in pig iron, viz., silicon, 
sulphur, phosphorus and manganese, and 


corresponding change in the character of 
the metal. 

I remember, for instance, the time when 
it was considered that anything over 1 per 
cent. of silicon in pig iron of No. 2 grade 
was rather high. Now, 1 per cent. of 
silicon in this grade of iron is considered 
rather low. It is probable that if we could 
ascertain the average proportion of silicon 
in all of the iron produced in the United 
States in 1903 we would find that it ap- 
proximated 2 per cent. If this be correct, 
it follows that there was produced in that 
year the enormous amount of 360,000 tons 
of silicon in the pig iron made, statistical 
returns of which will not be found in any 
of the published tables of production of 
metals and minerals in the United States, 
for it was all 


concealed in the iron, and 


was either burnt up in the converters or 
in open-hearth steel furnaces, or else en 


tered into the composition of miscellane 


us castings made from this pig iron 

At the time of my initiation into th 
metallurgical work of an iron foundry, the 
quality and value of pig iron was deter 
mined by its fracture. In order to study 
the methods of grading iron at the foun 
tain head, I visited, in 1881, a number of 
blast furnaces in Pennsylvania and other 


States, spending a few days or a week, as 


*Abstract of a paper in the Journal of the 
Franklin Institute by Alexander KE. Outer- 
bridge, J1 
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the case might require, at each. At 
of the first of the large plants I inspected 
but at that time a 
stacks in 


one 


(long since defunct, 
leading producer, with several 
operation), I obtained my first insight into 
these mysteries. Although it was summer 
weather, the casting-house was kept tight- 
ly closed and was consequently insuffera- 
bly hot. Boards were placed over the hot 
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15 inches long and of the same thickness 
as the castings, molded on either side of 
each casting and attached thereto, were 
required to show tensile strength, when 
turned to a diameter of about .35 inch 
between threaded ends for the grips of the 
testing machine, of not less than 30,000 
pounds per square inch. This proposal 
was, I believe, submitted to and declined 





FIG. I SHOWING CHANGE OF 


sand to enable the negro laborers to walk 
over it, and as soon as the pigs of one cast 
were removed, new pig beds were made 
up, the sand cool 
enough for me to touch. On inquiring of 
the “boss” of the casting-house why they 
did not open the doors to allow the steam 
to escape and the sand to cool quickly, he 
“Why, you don’t know nothing 
about making iron—it would cost us 50 
cents a ton to do that, for all our iron 
would grade No. 2 instead of No. 1.” 

Here was a revelation, indeed, and from 
that day to this I have refused to regard 
the fracture of pig iron as a safe guide to 
its composition and value. 


even before became 


replied: 


The supplanting of empirical by scien- 
tific foundries 
has progressed rapidly during the past ten 
and the recent substitution of 
(cast in iron molds) 
in place of pigs cast in sand, has given the 
death-knell to the obsolete 
methods in vogue in my youth of grading 
pig iron by fracture. 

It is a common practice to-day in mod- 
foundries to draw, from 
one cupola in one heat, soft metal suitable 
for the smallest pulleys or other light cast- 
ings, having tensile strength of 19,000 to 
22,000 pounds per square inch, in test bars 
of 1 inch square section, 15 inches long, 
and iron of very different character, suit- 
able for large castings, weighing perhaps 
30 tons or over, having tensile strength of 
more than 30,000 pounds per square inch. 

Recently an unusual metallurgical prob- 
lem was presented to me demanding spe- 
Some small hollow cast- 
ings were required for experimental pur- 


metallurgical methods in 


vears OFT so, 


“machine cast pigs” 


crude and 


ern “up-to-date” 


cial treatment. 


poses, about 18 inches long and ™% inch 
thick, to withstand bursting strains under 
pressure. The peculiar re- 
were that the metal must be 
fine grained, perfectly gray, absolutely soft, 
free from hard spots or “chill’’ and, to a 
malleable. 


high steam 


quirements 


certain extent, Four test bars 


STRUCTURE AFTER REPEATED 


HEATINGS OF GRAY IRON. 


by several manufacturers who considered 
the conditions impracticable. The castings 
were made in the foundry of William 
Sellers & Co., Inc., and the following is a 
copy of a record furnished to me by the 
operator of the 100,000-pound hydraulic 
testing machine of six test bars attached to 
six castings, all made on different days: 


Pounds per 


No. Diameter. Square Inch, 
ee 41,842 
ee 40,533 
3-: 375 42,303 
SS Por cain nies 342 43,260 
MN alavulerahiveien etek 312 44,210 
o. .342 44,565 
Average..... S33 42,795 


In gray cast iron the molecules or crys- 
tals of iron are comparatively loosely tied 
together, the intermolecular spaces being 


g 10 








ORIGINALLY OF 
LENGTH. 


BARS OF GRAY IRON 


FIG. 2. 
THE SAME 


filled with “free carbon,” which may be 
readily brushed out from a freshly frac- 
tured surface with a common whisk. In 
ordinary steel there is no free carbon, and 


the molecules are more closely united, 


hence the greater specific gravity of steel 
The molecules of cast iron being far more 
mobile than those of steel tend to arrange 
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themselves farther apart when the mass 
of molten metal cools slowly than when it 
cools rapidly, hence the more open grain; 
and tests show that the specific gravity 
of a mass of gray cast iron which has been 
rapidly coc.ied is always higher than the 
specific gravity of a mass of the same 
metal cooled more slowly. The denser 
the iron the higher is the tensile strength. 

My purpose in stating these facts, some 
if not all of which no doubt, well 
known, is to lead you by logical steps up 
to the consideration and comprehension 


are, 


of some recent observations respecting the 
mobility of molecules of cast iron, which, 
I venture to think, will prove both novel 
and surprising. 

I now present for your close inspection 
two companion test bars which were cast 
from one ladle of iron in one mold, from 
patterns of the same dimensions, viz., 15 
inches long and 1 inch square section. In 
order to avoid possible variations due to 
“rapping” of the patterns, the ends of the 
molds were formed by iron yokes, accur- 
ately machined to 15 inches between the 
ends of the yokes, inserted in the mold. 
(See Fig. 5.) When the bars were cleaned 
and measured they were found to be 14 
13-16 inches long and 1 inch square sec- 
tion. One bar remains exactly as cast, the 
other has been caused to grow gradually 
in cubical dimensions until now it is 161% 
inches long and 1'@ inches cross-section! 
A portion of one side of this bar has been 
machined in order that you may examine 
the finished surface, and you will observe 
that, notwithstanding the surprising in- 
crease in bulk—exceeding 40 per cent. over 
the original dimensions—it has lost none 
of its metallic qualities and presents a 
beautiful lustre and fine-grained, smooth 
surface. This bar weighs precisely the 
same as it did before it had been caused 
to grow than I 11-16 inches in 
length and % inch in cross-section, but the 


no less 


specific gravity is of course less than be- 
fore. 

You will naturally ask, having now ex 
amined the two “How this 
extraordinary increase in bulk produced 


bars: was 
while the metal remained in the solid state, 
retaining its original form, and showing 
no appearance of any alteration except in 
size?” 

It has been accomplished by alternately 
heating and cooling the bar many times, 
the great very 
striking corroboration, I think, of the theo 
ry advanced in the paper presented to the 
American Institute of Mining Engineers in 
1896 of the mobility of the molecules of 
cast iron. 

In my first experiments in making cast- 
ings grow in cubical dimensions (which 
were made prior to the publication of that 
paper ), test 
measured and then imbedded in an open 
sand mold, forming, in fact, the bottom 
of the mold. The mold was then filled 
with molten cast iron of about the same 
composition as the bars and allowed to 


and increase in size is a 


some bars were accurately 
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remain undisturbed until cold. The bars 
were then removed, placed within the iron 
yoke and measured by inserting a hardened 
steel wedge, graduated to read readily to 
thousandths of an inch between the end of 
the bar and the yoke. All 


increased in length, and after six repeti- 


of the bars had 





FIG. 3 PATTERN FOR A FLUE GR 
tions, reversing the position of the bars 
each time in order to keep them straight 
they would no longer fit into the space 


between the ends of the yoke, showing that 


the full length of 
metal 
the 


shrinkage of the metal had been eliminated 


they had expanded to 


the mold in which the molten was 
poured. In other words, original 


This process was repeated many times, the 
bars continuing to grow both longer and 
thicker with each heating 

to the effect 


upon the strength of the metal, and in all 


Tests were made ascertain 


cases there was a marked decrease in 
strength amounting, in some instances, to 
30 per cent 

In the recent experiments, where a much 
larger growth in cubical dimensions, as in 
ob 


tained, a different method of heating has 


the bars now before you, has been 
been adopted, whereby a record has been 
secured of the temperatures, and it has been 
found that there is a certain ‘‘critical tem 
perature” which produces the greatest de 
gree of expansion per heat 

All of the bars now 


heated 


shown have been 


in a case-hardening furnace pro- 


vided with a pyrometer. In order to pre- 


vent scaling, or oxidation of the surface, 


the bars were enclosed in an iron pipe, the 


ends being stopped with clay. The tem 


perature was at first maintained at about 
1,200 degrees Fahr. for one hour, the gas 
was then turned off and the pipe was 
allowed to cool slowly over night, the bars 


being removed and measured, when cold, 
on the following morning. It was found 
necessary to heat the bars nearly one hun 
dred times in order to obtain an increase 
in length equivalent to about 1 inch per 
foot. 


to 1,450 degrees Fahr., when a much great- 


Then the temperature was increased 


\ 
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er gain in dimensions occurred, averaging 
about 1-16 inch per heat. The bar which 


has increased 1 11-16 inches in length and 


1g inch in cross-section, has been heated 


twenty-seven times at this critical tempera 
ture. So far, there is no evidence of dis 
and ] 


1 


integration of the metal, but slight 


SARA Ree orn ee 


......... 
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change in structure is visible to the nak 
eVE ie bars are smooth, straig nd 
have sharp corners 

Specimens of the expanded bars having 
been polished, etched and examined undet 
he microscope, a change in structure then 
vecame plainly visible. Mr. Job, the chem 
ist of the Reading Railroad, has made 


some photo-m-crographs of these expanded 


rs, and has kindly sent m« lantern 
slide containing two views Ne ta piece 
f an untreated bar, the other a piece of 
the same bar after thirty-five heating 
(See Fig ae He states in his letter tha 


the dark lines radiating in all directions, 
which appear in the expanded metal, are 
spaces (cracks) between the crystals ot 


iron, showing that they have been “pushed 


out in all directions when heated, and have 


not returned to their original 


positions 
that the 


when cold,” thus proving, I think, 
increase in cubical dimensions of the 





YOKE FOR MEASURING TEST BARS 


FIG. 5 


is due to the movement of the molecules, 


and 
of crystalline 


not to chemical changes or changes 


structure. A careful exam- 


ination of both photo-micrographs shows 
very similar arrangement of the crystals, 
the only material difference being that of 
contiguity of the iron particles. 


We will now (see Fig. 2) show seven 


$49 
test bars of cast iron, all originally of the 
same length; two remain for comparisot 
just as they were cast, while five have been 
expanded in different amounts, from 1 inc} 
up to I 11-16 inches in length, and from 
3-32 t x Ine n cross-section 
The s e picture show t ste 


| 
} 
ER REPEATED H Ni \ID ON ERD 
, f ed 
d ‘ ie 
> en n 
een \ ‘ ¢ 
resting 
Orhe t ‘ 1 the ora 
ind f re n icted 
) é { foot unde eat 
| hie Lriie }) ( \ i ¢ 
1 fa bar bet eatinent, al d another 
f e sam r after having been expand 
ed Vv rep ed ( neg and « NINs | Figs 
YY and 10) 
Phe question naturally il ( ] ve these 
servation ny prac il value It would 
en, pe 1) t e first glance that the 
iecreas 1 strengtl ot cast iron d 1¢ to the 
eat treatment would limit the field of use 
fulnes f the expan process, and even 
hat it mignt remain mere scientist curios 
retle m will, however, show 
trength, up to, or even mort 
cel is entirely iegligible in 
ilready some interesting 
ric ons have been made of 
ig. 2 shows a piston of a 
whi had become worn ) 
small in diameter for fur 
scrapped casting was rescued 
appily f experiment, and I was _ in 
formed before commencing to enlarge the 
piston that the p ied end (having five 
grooves) was 6-1,000 inch under siz I 
enclosed the piston in a piece of iron pips 
ind heated it five times, when. on re 
measuring, it was found to have increased 
45-1,000 inch in diameter, or more than 
seven times the amount required to bring 
It up to the riginal size The picture 
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shows the piston just as it was taken from 
the tube after having been expanded by 
heat. 

Fig. 3 shows a pattern for a casting in- 
tended to be used as a protective grating 
to be laid the 
over the flue. Fig. 4 shows this same pat- 
tern, and in front of it is placed a casting 
made therefrom which has been in use sev- 
and heated and 
The casting was sim- 


upon floor of a core oven 


eral months, has been 
cooled many times. 
ply laid upon the floor of the core oven 
over the flue and not fastened in any way. 
The bars in the center of the casting were 
heated by direct radiation from an anthra- 
cite fire about 10 feet below the casting, 
and were therefore far removed from the 
The outside framework and the 
ends of the bars resting on the floor were 
protected from direct radiation of heat, 
and consequently remained comparatively 
cool. 


flames. 


The heated portion of the bars increased 
in cubical dimensions, just as the test bars 


—~ | 
pS ee 
On 


a) 
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this pattern to replace the distorted iron 
castings, and it is expected that they will 
retain their original shape and size indefi- 
nitely. As these gratings do not come into 
contact with the fuel or flames, there will 
be little tendency to burning or scaling 
off of the metal. I do not know whether 
cast-steel grate bars have ever been sub- 
stituted for cast iron, or whether the scal- 
ing would cause their too rapid destruc- 
tion. 





A New Plain Cleveland Automatic Screw Machine. 

We give engravings of the latest addi- 
tion to the line of Cleveland automatic 
machines, this being known as the 234- 
inch plain. Fig. 1 gives plan, side and end 
elevation of the machine, from which a 
very good idea of its general appearance 
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FIG. I. 
have done under similar circumstances, 
and as the bars could not grow in the 
direction of their length, being held in 


place by the non-expanding frame, they 
were compelled to take the curved forms 
shown in the picture. 

It that the 
frame of the casting matches the frame- 
work of the pattern, but some of the bars, 
having the curved form, have grown long- 


will be observed outside 


er, the left-hand bar, for example, from 
about 22 inches, as originally cast, to 24% 
inches in length, and all 
creased greatly in thickness in the parts 
exposed to the greatest heat. As the fore- 
going tests have shown that steel bars do 
not expand under such conditions, it is 


have also in- 


proposed to have steel castings made from 


GENERAL DRAWING OF 234-INCH 
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PLAIN CLEVELAND 


may be had. The other views are of de- 
tails showing recent improvements to be 
here described. 

The mechanism for obtaining the feed 
and high-speed idle movements is shown 
in Fig. 2. The operation of this mechan- 
ism is as follows: With the belt on pulley 
D the feed motion is driven direct at high 
speed for the idle movements; with the 
belt on pulley C it is driven through the 
train of differential gears 4 B C D, the 
sleeve e, ratchet pawl f, ratchet g and pul- 
ley D. A special feature of this mechan- 
ism is the pawl f. When the belt is on 
the pulley D, the pulley C and all the parts 
driven by it—i. e., gears a b c d, sleeve e 
and pawl f—are independent of all the 
other mechanism, and consequently slow 
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down and come to a stop. The friction 
which is set up between g and /i, as a re 
sult of this, lifts pawl f out of the ratchet 


g. When the belt is shifted from the pul 
ley D to pulley C, the opposite of the 
above described action takes place, and 


the pawl F is pulled down into ratchet g, 
and through this and the pulley D drives 
the mechanism at the feeding speed. The 
feed belt is shifted by the shifter E, oper 
ated by cams F on cam disk G. 

The brake O, Fig. 2, acts on the pulley 
D just as the belt is being shifted to the 
pulley C, and retards it, thus preventing 
the high-speed idle movement from run- 
ning ahead, which would in some cases be 
apt to jam the tools into the work. 

The safety device is shown at k, Fig. 2 
The pin is made of gray iron, and is 
notched in the center, as shown. Any ab 
normal strain coming on the feed shaft 
will cause the pin to break in two, and 
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thereby stop the feed of the machine be 
fore any damage can be done. 

Fig. 3 shows the high-speed drilling and 
centering attachment this 
machine. which is the bear- 
ing for the drill spindle, is clamped to the 
The 
drill moves longitudinally with the tool 
spindle, and comes into action when the 
mill, which is clamped on the outside of 
the tool spindle, nears the end of its move- 
ment. The drill spindle is rotated by the 
pulley s, which is driven by a round belt 
from the countershaft. When setting up 
the machine to center a piece of work, the 
set-screw v loosened and the drill 
pushed as nearly into the correct position 
as possible, and then adjusted by adjust- 


as applied to 


The sleeve w, 


tool spindle A by the set-screw v. 


is 
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ing nut u, which nut is clamped to the 
driving shaft by means of the clamp 
screw, while the adjustment is being made, 
and then loosened from the shaft. 
chips from the drill are washed by a flood 
of oil through the opening shown above 
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and below the drills This machine 1s 


built by the Cleveland Automatic Machine 
Company, Cleveland, Ohi 





Hunting Ramapo Furnaces in the Eighteenth 


Century. 
BY E. P. BUFFET 
\ visit to the Sterling (N. Y.) Iron 


Works and some of its New Jersey neigh 


bors, on a touring expedition, made while 


those establishments were in their prime, 


book published in Paris 
Saint-John de 


is described in a 
in 1801, by Hector 
coeur 


Créve 
That gentleman is sometimes spoken 
of as “Marquis,” but it ts 
not certain that he bore the 
title. He had served in 
in the 


America French and 


Indian War and afterward 
spent much time in _ this 
country. The book pro- 
fesses to be printed from a 
manuscript written by “an 
adopted member of the 
Oneida nation,” and _ re 


covered from a shipwreck 
little doubt 
experiences nat 


There can be 


that the 


rated were  Crevecceur’s 
describ 
the 


been 


own An extract 


ing his inspection of 


Sterling works has 
Swank from a 
made by the 


Marshall. Refer 


quoted by 
translation 
late O. H 


FEED MECHANISM OF 2% INCH PLAIN CLEVELAND AUTOMATIC 


ence to the old French 
book shows that this ex 
cerpt omits several inter 


esting particulars, including 


N 
- Ss all about the visits to Ring- 
a oT wood and Charlottenburg 






Whether or not these por- 
tions were ever translated by Mr. Mar 
shall, they seem never to have reached the 
mechanically minded public \ revised 
and enlarged version is therefore justified 
The author's travels extended over sev 
eral years toward the close of the eight 
safe to 1790 
date of visit to 
Sterling, described as follows: 


eenth century. It is assign 


as the approximate the 


Hardly had we stabled our horses before 


the proprietor, Mr. Townsend, approached 


us and received us with the air of one 
accustomed often to entertain strangers 
and travelers. In fact, his hospitality has 


long been so well known that people ar 


with him in crossing the 
York and th 


Upon learning that 


range to lodge 


mountains between New 


interior of the State 


the object of our journey was to examine 


carefully his different works, he offered 


to show us all 


First he led us to his large furnace. 


where the ore was melted and converted 


into pigs of 60 to 100 pounds weight. It 
was situated near the principal dam, which, 
by the favorable position of the rocks, had 
afforded him at small expense a very con 


reservoir From a mere brool 


little lake of 


siderable 


he had made a 15,000 acres 
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surface [see notes] filled with fish, on 
which he had a pretty boat. The furnace 
blast was furnished by two immense wood- 
en blowers, 48x7 feet, neither iron nor 
leather being used in their construction. 
[he violence, the noise of the wind that 
they made, tempest. This 
furnace, he said, produced from 2,000 to 
[tonneaux] when 


resembled a 


annually, 
accident, three-fourths of 
which was into bars, the rest 
melted into cannon balls, cannon, etc., for 


2,400 tons 
there was no 


converted 


commercial purposes. . . . 

Thence we went to see the refinery [or 
rather, forge]. Six large hammers were 
engaged in forging iron bars and anchors 
ind various pieces used on vessels. 

Lower down, on the same stream, was 
the foundry, with its reverberatory fur- 
He called our attention to several 
ingenious machines for different uses. The 


nace 


patterns [or models] had been sent him 
and they had been cast with an ore [liter- 
ally, with a potin, pinchbeck, which would 
eem to imply a brassy composition] re- 
cently discovered in these mountains, the 
grain of which, after two fusions, acquired 
the fineness and almost the color of tin. 
“With this,” he can do the 
lightest and most delicate work. What a 
pity that you did not come here eight or 


said, “I 


ten days earlier! I would have shown 
you first three new kinds of plows, the 
principal parts of which I have cast and 
still the old- 


fashioned. Each is provided with a kind 


which are no heavier than 
of graduated steel-yard by which one can 
tell with precision the tractive power and 
oil resistance. Second, there was a port- 
able mill for separating the grain from 
the chaff. 
tion by means of which all the ears of 


There was yet another inven- 


grain of a field may easily be gathered 
without necessity of cutting the stalks at 
the root to make it into sheaves, as for- 


merly. <All this has started for Mount 
Vernon, for,’ he continued, ‘General 
Washington. ...directs the cultivation of 


estate with a discernment and 

an attention worthy of eulogiums.”’ 

the 
which 


his immense 


the 
converted 


furnace we went to 
the 
“It is not yet as good as the 
Mr. Townsend, “but we 
are approaching the latter. A few years 
more and we shall attain perfection. The 
iron from under my hammers has long 
borne a good reputation, and it sells from 
£28 to £30 per ton [tonneau] of 367 to 390 
[See notes. ]”’ 


From see 


ovens in iron was 


into steel. 


Swedish,” said 


pounds weight.* 

After having passed two days in exam- 
ination of these various structures and in 
admiration of the art with which he had 
utilized the flow of the waters, as well as 
the order and arrangement of the wood- 
cutting for charcoal, which involves con- 
siderable enterprise, we quitted Mr. Town- 
send, and the same day arrived at Ring- 
The proprietor of these works, Mr. 
Erskine, three 


wor id 


had, as we knew, spent 


note in 


*A ton weighs 2,200 pounds.—Foot 
French book. 


the 
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years in Europe, visiting the principal 
forges of Scotland, Sweden and Germany. 
His operations, although less extensive, 
seemed to us no less interesting. The con- 
struction of the different 
tended to simplify the work was even 
more perfect than what we had seen at 


A large movement for flatten- 


machines in- 


Sterling. 
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April 7, 1904. 
ing and slitting the iron into rods ap- 
peared to Mr. Herman a chef d’oeuvre of 
simplicity, but what rendered it yet more 
curious was the flour which it 
was surmounted, and 
lowered when it was wanted for use and 
raised when the grinding was finished. All 
these pieces were of pinchbeck [potin]. 
Not far away was another machine de- 
signed to bore guns [or cannons]. Mr. 
Erskine told us that he sold in an ordinary 
year 500 tons of bar iron and 200 of steel, 
not to speak of cast iron; but Ringwood, 
the and 
wood, enjoyed an inestimable advantage 


mill by 


which could be 


beside abundance of its waters 
in being only a short distance from the 
Hackensack River, which empties into the 
great bay of New York 

[Regarding the forests in this part of 
the country, Mr. Herman remarked to Mr. 
Erskine] “If 
beautiful 
centuries enjoy the precious advantages of 
having the charcoal necessary for making 


posterity 
it will for 


your preserves 


these woods many 


iron, facilities for repairing buildings and 
dams, and all the power required.” 

“Vou are right,” said Mr. Erskine. “It 
is probable that this will come to pass, 
since the entire chain has long been the 
property of a few individuals extremely 
interested in the preservation of the 
From the borders of Connecticut to 


for- 
ests. 
those of New Jersey [inclusive?] there are 
numbered in these mountains seven fur- 
naces and six large forges, not to mention 
foundries and several refineries [or forges] 
which produce annually, say, 140,000 hun- 
dredweight of wrought iron, much steel, 
anchors, cannon [or gun barrels], etc.” 
Next day we came across a very moun- 
The 


the 


tainous country to Charlottenburg. 

works had before 
Revolution by an English company which 
The furnace 
We saw here a 


here been erected 
the war had ruined. 
proprietor was absent. 
nail mill much improved by means of a 
large number of little hammers driven by 
power from outside. Here were forged 
bolts, as several other kinds of 
iron-work for marine use. We observed 


well as 


also a mill for sheets and iron plates used 
in making spades and shovels. Here, as at 
Sterling and Ringwood, the water reser- 
voir was immense. It was stated that the 
year before 46,000 hundredweight of pig 
iron had been smelted. 

From Charlottenburg we proposed to 
visit Bellvale, but learning that nothing 
was to be seen there except big hammers, 
we abandoned this project. 

Notes.—The brilliant imagination of 
Crévecceur’s race is evidenced by his esti- 
mate of the lake at Sterling as 15,000 acres 
in area. Evidently he had partaken too 
freely of Mr. Townsend’s “hospitality.” 
Assuming that the body of water referred 
to was the main Sterling lake, which is 
probable—and it could hardly have been 
much larger—a fair estimate not 
have placed it far above 100 acres. Per 
haps the word “acres” is a misprint for 
“ares.” Further, it may be questioned 


would 
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whether the lake is of artificial construc- 
tion, although very possibly the 
In, that part of 


size was 
increased by damming. 
the country great reservoirs were indeed 
formed for industrial purposes. After 
Peter Hasenclever, founder of the Amer 
ican—also called London—Company, which 
controlled Ringwood, Charlottenburg, etc., 
fell into financial trouble, a committee ap- 
pointed by Gov. Franklin, of New Jersey, 
to investigate his affairs in a friendly way, 
and consisting of Lord Stirling, Col. John 
Schuyler et al., reported in 1768: “He is 
the first person that we know who has so 
greatly improved the use of the great nat 
ural ponds of this country, as by damming 
them to secure reservoirs of water for the 
use of iron works in the dry season, with 
out the best streams are liable to 
fail in the droughts we are subject to.” 
One of his dams was 860 feet long. In 
years several enormous reservoirs 
have been constructed in Northern New 
Jersey to supply water to cities in the 
metropolitan district. At the present time 
a new dam, built to store up the Rockaway 
river for many miles, near Boonton, has 
been put into service, and it is said that 


which 


recent 


the site of the famous colonial iron works 
of Ogden and Faesch has been submerged. 
Interesting information about the accumu- 
Southern New York 
could doubtless be obtained from the Ram 
apo political grafters. 


lation of waters in 


The foot-note in the French book giv- 
ing the weight of a ton, is apparently in 
tended to error in the text 
Perhaps if we translate tonneau as tun, 
cask, it might justify the language, but 
the English word ton, meaning a weight, 
used sometimes to be tun, 
seems elsewhere to employ 
tonneau interchangeably with tonne as a 
weight. The £’s 
tainly £’s Sterling, but 
reckoned in an 
lesser 


correct an 


spelt and 


Crévecceur 
above not cer- 
have been 


are 
may 
American currency of 
American bar iron 
quoted in Philadelphia, November 9, 1790. 
at £29 to £30 per ton (Pennsylvania 
money ?), which seems to agree with Town- 
send’s price. The value at about this 
period is also estimated at $80 per ton, as 
compared with an average of $64 before 
the Revolution. 


value. was 


The Mr. Erskine found by the author at 
Ringwood could not have been Robert 
Erskine—for he had died in 1780—but 
was presumably a son of that distinguished 
ironmaster. 

The reference to the grist mill over the 
slitting mill is especially interesting for 
comparison with the tradition of Samuel 
Ogden’s slitting mill at old Boonton in 
the days when such establishments were 
may be 
remembered fitted 
up with a grist mill, was so arranged as to 


under a Parliamentary ban. It 


that the second story, 


serve for a blind when the Governor came 
to investigate. 
By the 


“English company” which Creve 


cceur states as having built the furnace at 
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Charlottenburg before the Revolution, he 
probably means the American, or London, 
The lat- 
least, 


company of Peter Hasenclever. 
ter became involved—partly, at 
through the misconduct of a partner—in 
1766 and was bankrupt about 
three years later. His failure was an inci- 
dent common to careers of early 
\merican He 
ally justified in his conduct by Lord Thur- 


declared 


the 
ironmasters. was eventu- 
low, in England, and later became so suc 
cessful as a linen manufacturer in Silesia 
that he declined a good offer from Ben- 
jamin Franklin to return to America. 
There is some evidence that the company 
survived him in the iron enterprises and 
continued with Robert Erskine as man- 
ager. Apparently the ownership of the 
Ringwood and Charlottenburg works had 
separated before Crévecceur visited them. 

By ‘‘Bellevale,” he may refer to Bloom- 
ingdale, which is situated on the Pequan- 
not far from Charlottenburg 
—a later-built affair—was 


nock, very 
Ryerson’s forge 
still standing there in the last decade. The 
name, Belleville, near 
Newark, the seat of an early copper indus- 
try, which is still carried on. 


however, suggests 





Hardening Drop Dies. 
BY E. R. MARKHAM. 

In a recent issue of a trade journal a 
reader asked for a satisfactory method of 
hardening drop-forging dies. An extended 
experience on this and similar lines of work 
leads me to say that no single method can 
be followed. It must vary according to 
the stock in the die, its size and outline, 
the work it must do and the working con 
ditions. 

It was formerly considered necessary to 
make all forging dies requiring to be hard 
ened from crucible tool steel, but expert 
ence has proved that for certain classes of 
work a good grade of open-hearth steel of 
the proper carbon gives results which jus- 
tify its use. In some shops this steel 1s 
used altogether, but the results are not al 
together satisfactory for dies with small 
projections or for shapes that weaken the 
die. 

There are various makes and grades of 
both open-hearth and crucible steel, and a 
make which gives satisfaction in one shop 
does not in another. 

When heating for hardening, some hard 
eners place the die in the furnace face 
down on a layer of powdered charcoal; 
this is supposing that we are using a fur 
nace where the die does not come in con 
tact the fuel. I 
who gets excellent results heating in char 


with know a hardener 


coal in an open fire, built specially for the 
purpose; I have had best results, however 


when heating in a furnace—a case-hard 


ening furnace works nicely—the die being 
placed in a box having an inch or so of 
wood charcoal or charred leather, prefer 
The 


me up 


ably the latter, in the bottom. box 
should be 


on the side of the die 


shallow, so as not to c 


more than 2 or 3 
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inches when it is resting on its bed of 
charcoal or leather 

The heat should be applied strong enough 
te heat the die as rapidly as possible con 


sistent with uniform heating, and no fast 


er or some portions will become over- 
heated, and this will cause strains which 
may cause the steel to crack when hard 
ened. 


As there is a tendency to heat the beveled 
edges of the tang more rapidly and to a 
higher heat than the rest of the block, it 1s 
good practice to fill in the corner with fire 
clay mixed with water, allowing it to dry 
before placing in the furnace 

When the die is uniformly heated to the 
proper heat, remove the box from the fur 
nace, remove the fire-clay from the corners 
of the In order to keep the tang 
from humping when the die is hardened, 


tang 


it is best to stiffen the tang before harden 
ing the face; this is done by placing the 
die on the bath down, so 
that the 


While this portion is cooling, the corners 


wires in tang 


water is projected against it 
of the die may be slapped with a wet cloth 
to cool ther somewhat before hardening 
the Any 
that liable to 
oiled or rubbed with soap to prevent the 


face very delicate projections 


are cause trouble may he 
water acting too quickly on them 


When the tang has cooled so that no 


COOLING JETS FOR STEEL HARDENING 

red can be seen, the die shouid be inverted 
and the water allowed to play on the fac« 
At the same time water should be poured 
on the tang until the red has disappeared 
trom the face, when we should cease cool 
ing the and the heat in the 


center of the die to run out through this 


tang allow 
portion 

The overflow in the tank should be so 
regulated that the water will only come 
up on the face of the die about an inch; 
of course it will be forced up the sides of 
the die by the flow of the water in the 
supply pipe. 

The pipe delivering the water to the di 


should distribute it directly against the 
whole face, rather than in a solid stream 
striking all in one place. Make the top 


of the pipe in the form of a as shown 


in Fig. 1, or a perforated top to the sup 


ply pipe, as shown in Fig. 2, is excellent 


In winter some means should be pro 


vided for removing the chill; this can be 


done by entering a steam pipe into the 


supply, when any desired degree of heat 
may be obtained. 


possible the ten 


To eliminate so tar as 
dency of the steel to crack from internal 


strains set up by the cooling 


process oft 


the die should be sO heated as to promote 





454 


this result. Some hardeners think it ad- 
visable to do this by drawing the temper. 
This seems to work all right if the heating 
is done slowly enough for the heat to 
penetrate to the center of the block; but 
if the heating is rapid this result is not 
accomplished, the strains are still in the 
steel and may manifest themselves at any 
time. The die may crack after being 
placed on the shelf, or it may not until 
some time after. 

Knowing the tendency of large pieces 
of hardened steel to crack from the cause 
mentioned, it is best to take every precau- 
tion to prevent it. A very inexpensive 
method consists in placing the hardened 
die in a water tank which has a steam pipe 
connected with it. Steam is let in and the 
water is gradually heated to the boiling 








AND MEASURING APPARATUS 








FIG.1 CROSS SECTION OF SCREW 
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heated faster than the steel can absorb the 
heat uniformly, will of course become hot- 
test at the lighter portions, and these ex- 
panding faster than the solid portions ad- 
jacent will tear themselves away. Where 
there are such light projecting portions it 
is often advisable to fill the surrounding 
depressions with oil; this will prevent a 
too rapid heating of the parts and stop 
their “snipping off.” 

Sometimes, and for certain work, it is 
not necessary to harden the dies, but it is 
still often advisable to stiffen the steel 
somewhat under such conditions. The die 
may be heated and then cooled in oil. A 
bath of generous proportions should be 
used having a jet of oil coming up from 
the bottom, this striking the face materi- 
ally aids in producing the desired effect. 
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brains; it is necessary to discriminate be- 
tween dies of different sizes and shapes, 
and to judge of other conditions, and then 
act accordingly. 





Determining the Errors in Screws. 
BY ROBERT A. BRUCE. 

The majority of mechanics are occupied 
in copying forms and surfaces previously 
originated, the task of generating such 
standards being undertaken by a chosen 
few. The actual origination of a standard 
of any kind is a far rarer act than is com- 
monly imagined. The most common prim- 
ary standards are surface plates, straight- 
edges, squares and certain angular gages 
such the 60-degree triangle. These 
stand in a category by themselves, as they 


can be originated 
Oo 


a 


as 


without reference to 
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point and kept there for several hours, 
when the dies may be removed and the 
temper drawn. If it is not thought ad- 
visable to use this method, place the die 
where, to insure uniformity of heating, it 
will heat slowly, and continue the heat un- 
til when touched with moistened finger a 
snapping sound is heard. In order to 
effectively avoid the tendency to crack 
from internal strains, the heating must be 
slow enough to insure the penetration of 
the heat to the center of the piece. 

It is often desirable to draw the tem- 
per immediately after the hardening; when 
this is the case the greatest possible care 
should be exercised. A die having slender 
projections or light, irregular portions, if 


While open-hearth steel which contains 
a sufficient amount of carbon works well 
on many dies, its use is not advocated for 
dies that must be very strong or that 
should retain their sizes, as cold-drop dies 
A good grade of crucible die steel contain- 
ing a higher percentage of carbon can be 
used, which will harden much deeper and 
harder than the open-hearth of lower car- 
bon. 

The crucible steel, being lower in per- 
centage of harmful impurities, can safely 
have a much higher percentage of carbon 
and yet be less liable to crack than the 
open-hearth material. 

After all, the real essential for success- 
fully doing work this 


of character 1s 


other standards. In conception, at any 
rate, and within the limits of manipulative 
skill and patience they can be at any time 
generated anew. 

Standards involving the use of a funda- 
mental unit belong to a different class, as 
they cannot be originated, but must all be 
derived from the original, or some copy 
of it. A screw of uniform pitch the meas- 
ure of which did not conform to any par- 
ticular standard might conceivably be inde- 
pendently originated, its errors being de- 
tected by means’ of a comparator and a 
dividing wheel (itself absolutely gener- 
ated), subsequent corrections bringing 
about a nearer and nearer approach to 


accuracy. A screw to be serviceable should, 
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however, have a pitch which bears some 
simple ratio to the fundamental unit in 
common use. It is in the necessity for 
combining uniformity of pitch with con- 
formity to standards of length over its 
whole range that the difficulty of attaining 
accuracy in screws consists. It is hardly 
surprising, therefore, to find that leading 
screws, though perhaps the most frequently 
used standards or patterns from which 
other surfaces are produced, are compara- 
tively seldom verified and still less often 
corrected The elements of accuracy which 
must be possessed by a true screw are as 
follows: 

The axis must be linear—in other words, 
the screw must be straight; the tops and 
bottoms of the threads must be truly cylin- 
drical—that is to say, the bar must be 
round and of uniform diameter. and the 
spaces must be of uniform depth; the sides 
of the thread must be of uniform shape, 
and finally the pitch must not only be 
uniform but must bear some definite rela- 
tion to the standard of length. It is of 
little use to be able to demonstrate that 
any one of these elements of accuracy is 
absent. It is necessary to find out what 
the errors amount to. There is little dif- 
ficulty in detecting and measuring errors 
in straightness or deviation from round- 
ness, nor are errors in the form of the 
thread likely to give rise to trouble until 
measurements of considerable refinement 
are undertaken. The measurement of er- 
rors in pitch is, however, troublesome the 
moment that it becomes necessary to state 
them in positive terms. Some modifica- 
tion of the following method for tabulating 
errors in long screws may therefore be of 
service. In undertaking any measurement 
it is necessary at the outset to have clear 
and definite ideas as to the approach to 
accuracy which is necessary. The method 
to be described was designed for the work- 
shop and does not lay claim to the greatest 
obtainable accuracy. It is deemed capable 
of enabling a careful but not specially 
skilled or trained operator to tabulate the 
pitch errors of a screw 10 feet long and 
obtain results well within .oo05 inch of 
consistency. That is to say, any corre- 
sponding values of the two series of meas- 
urements should certainly differ by less 
than .0005 inch and the limits of accuracy 
of any one measurement should be .oor 
inch. Thus, if the measurement from the 
first to the hundred and first thread is 
read as 50.005 inches the true measurement 
is not less than 50.0045 inches nor greater 
than 50.0055 inches. It is hardly necessary 
to point out that these limits, gross as 
they might appear if applied to the meas- 
urement of a small micrometer screw, are 
tolerably precise when laid down for 
screws 10 feet long or more. 

The screw S to be measured is compared 
with a scale by means of a small micro- 
scope provided with cross hairs which is 
mounted on a light portable support pro- 
vided with a conical bolt of suitable shape 
and capable of insuring a definite rela- 
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tionship between the side of the thread be- 
ing measured and the optical axis of the 
microscope. The arrangement is best un- 
derstood by referring to Figs. 1 to 5. The 
screw is laid on a surface plate or other 
true plane and held in position by small 
wedges G and angle plates H, so that its 
axis lies in a straight line. A long block 
E, shown in section in Fig. 1, carries a 
scale F which can be moved endwise for a 
limited distance by turning the milled head 
U of the micrometer, placed at the left of 
E in Fig. 4. <A spring Q, seen on the 
right of the same illustration, presses the 
scale against the measuring screw so as to 
take up backlash and constrain the whole 
scale to move with it a distance which can 
be read in the usual manner by the gradu- 
ations on the micrometer head. The block 
E is placed so as to touch the 
throughout its own length; the parallelism 
of the axis of the screw and the 
being thus insured. A carrier B supports 
in a V-groove a microscope M whose op- 
tical axis OO falls just within the edge 
of the scale next the screw. The position 
of the with the 
screw is determined by means of the con- 
ical adjustable bolt N whose point J 
touches the side and bottom of the thread 
measured. A projecting rib D, in con- 
junction with the conical point J and the 
three supporting feet J;, Js, /s, insures that 
the relative positions of the optical axis 
OO of the microscope and the sides of 


screw 


scale 


carrier B reference to 


each successive screw thread, against 
which J may be pressed, remain un- 
changed. 


The method of proceeding is as follows: 
The carrier is placed so that J rests 
against the side and bottom of the first 
thread. The block E is then so placed 
that the first graduation lies within the 
field of the microscope and the micrometer 
head is then turned so that the cross hairs 
intersect the first graduation of the scale. 
The reading of the micrometer is then 
noted and J is entered into the next 
thread or the nearest one for which a 
reading is desired. If the pitch is correct, 
the intersection of the cross hairs will co- 
incide with a graduation; if not, the mi- 
crometer head is adjusted to insure coin- 
cidence and the reading is taken. In this 
way a series of readings are obtained, and 
by subtracting the initial reading from 
each in turn a series of errors in positive 
terms is obtained. When the end of the 
reached, the block E must be 
shifted endwise. Let us suppose that the 
microscope is in the correct position for 
reading the last division of the scale and 
that the micrometer adjustment has in- 
sured coincidence. By carefully moving 
block E, leaving the carrier B  undis- 
turbed, it is possible to bring the first 
graduation of the scale into coincidence 
with the cross hairs, when a fresh series 
of readings for the sccond scale length of 
By shifting the 
block and scale without disturbance of the 


scale is 


the screw may be taken. 


micrometer, no additional correction is re- 
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quired for the fresh readings. The scale 
used for the purpose must be finely and 


very accurately divided, and, when ob 


tained from an instrument maker, should 


if means for an accurate verification are 
not at 


some competent authcrity 


hand, be sent for examination to 
The scale used 
by me was rather over 36 inches long and 
had thirty-seven finely ruled lines spaced 
1 inch part, so as to measure any integral 
from 1 to 36. It 
examined by the Standard Department of 
the Board of Trade found to 


contain no errors greater than .00023 inch 


number of inches was 


and was 


the direction and amount of su errors 
being noted in the certificats turnished 
By the method described the chance of 


cumulative errors is minimized, the num 
ber of shifts of the scale in reading errors 
over a 9-foot length of screw being only 
two 


Leeds, England. 





Charge for Power at the St. Louis Exposition. 
Ma 


Louis Ex 


Soon after the organization of the 
chinery Department of the St 
position we suggested that operative ex 
hibits should be encouraged by furnishing 
power We led 
to believe that this would be done and an 
that “The Director 
Director of Exhibits 
authorized to fur 


free to exhibitors were 
nounced in February 
of Works and the 
in their discretion are 
nish gratuitously to exhibitors a limited 
amount of power for the operation of ma 
chines and processes.” 

This emanated from 
the Exposition authorities, was understood 
to mean that power would be furnished 
generally in amounts sufficient to operate 
desirable exhibits and that the demand for 
space under those conditions was such that 
only the most desirable exhibits could be 


statement, which 


accommodated. It is of course subject to 
the interpretation that 
furnished gratis only in exceptional in 
stances, and this is evidently the manage 
ment’s interpretation, for exhibitors have 
been notified that there will bea flat charge 
of ten dollars per horse-power per month 


power would be 


based on the motor capacity installed by 


the exhibitor and irrespective of the 
amount used. 
We cannot but believe that this is a 


change of front on the part of the manage 
ment, and that the original intention was 
to furnish power free in any reasonable 
quantities. This is certainly what we were 
led to- believe, and it appeared the more 
that in all the 
tions the difficulty has been, not lack of 
but lack of load to the 
engine exhibitors to keep their machines 


reasonable recent expos! 


power, enable 
in operation under favorable conditions 
Much of the power required to generate 
current for the lavish electric illumination 
of the grounds and buildings should be 
available for running exhibits in the day 
time with the advantage of allowing some 
of the large generating units to be run 
loaded for the benefit of visitors during 


the daylight hours.—Power 
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Letters From Practical Men. 


Trucking a Heavy Machine Twenty-five Years Ago. 
Editor American Machinist : 

A few days ago while walking down 
Main Middletown, Conn., my 
thoughts wandered back to the days when 


street in 


there were no street cars in the old city, 
and when the streets were not in as good 
a condition as they are now. There was 
in this city a well-known machine shop in 
which from 1873 to 1877 I served my ap 
prenticeship at the machinist’s trade. Hav 
ing a desire to become something more 
than a lathe or planer hand, I 
put my attention to the study of drawing 


common 


and designing such tools and machines as 


were built in those shops. My evening 
and spare time was largely spent in this 
way, and as I became more expert at the 


business the superintendent found out that 
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mained about three years. While in this 
position I designed and built the largest 
that had been built by the 
company up to that time (1879). This 
press had a large automatic feed table and 
index feed attachment for punching per- 


power press 


forated sheet metal. 

\fter completing this press it was care 
fully tested and made ready for shipment. 
Here the question came up as to how to 
truck so weighing about 


large a press, 


18,000 pounds, to the railroad—about a 
mile and a half. The haul was to be made 


roads which had never before 


over poor 
had such a load. The regular factory 
two-horse team could not haul it; the 


wagon tires, being too narrow, would sink 
Again, to attach 
horses enough to this load would simply 
mean the constant breaking of straps and 


deep into the road bed. 


harnesses, as horses such as we could get 


would be too jerky, as several short but 
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asked us to halt and allow him to take a 
picture of this unusual sight, which we 
gladly did on the promise of a copy when 
done, and the photograph from which this 
half-tone is made was the one I received. 
It was laid away so carefully that I had 
nearly forgotten all about it, until 1 came 
across it while looking over some of my 
old shop sketches and photograph collec 
tions of bygone days. 

After the successful moving of this large 
machine, we often used this means of con- 
veyance, and many a heavy press or large 
drop anvil was taken to the railroad sta- 
tion in this way and always landed there 
in safety. F, C. FLapp. 


sre 0klyn, N. ¥ 





Hemp Packing for High Pressures. 
Editor Machinist : 
Some time ago you had an inquiry from 


American 


a man asking for information in reference 














I could do some drawing, became inter- 
ested in me and encouraged me to design 
and build a small engine, allowing me to 
go to the factory evenings and holidays 
to work on it. As time passed on the 
superintendent would frequently call me 


to his office and set me to work doing 
some drawing for him during the day; 
this I considered a great favor as well as 
About this time I had 


completed my apprenticeship and become 


a pleasure to me. 


a journeyman machinist, working at the 
trade about three years, doing some draw- 


In 


g and machine designing, acting occa- 
d after a 
becoming foreman of the room. 


sionally boss ar 


Sa gang 


time 
Another 


change was made in the works and I was 


put mto the drawing office, where I re- 


TRUCKING A HEAVY MACHINE. 


steep hills had to be climbed. It occurred 
to our truckman that if we had a heavy 
wagon with wide tired wheels and a slow, 
steady-pulling ox team we could get this 
machine to the station possibly without 
any mishap. We at once decided to en 
gage a heavy truck with six yoke of strong 
the Portland 
their 


oxen which were used at 


tor 
On to this heavy wagon we loaded 


brownstone quarries heavy 
work 
the press, and when all was ready the six 
yoke of oxen were carefully started by the 
six drivers. The huge load moved along 


as easily and as steadily as if on a smooth 


plank. While passing up the main street 
this novel team and load attracted a 
great deal of attention, and as we arrived 


in front of a photograph gallery the artist 


to the limit of pressure that could be used 
for that is, the 
change should be made from hemp pack 


hemp packing where 


ing to leather “U”’ packing. 
Some people believe that for over 2,000 


“U” pack 


pounds pressure you should use 


ing. I know of several cases where they 
are using hemp packing for 4,000 pounds 
pressure, but do not know what the loss 


is in friction compared with the “U”’ pack 
ing, when the rams are coming back with 
no load. If you have any information per- 


this, or if 


taining to you can get any 
through the columns of your paper, you 
will oblige. I have looked through the 


last seven years’ volumes, but cannot find 
this 


[RER.”’ 


anything pertaining particularly to 


question “Ino 
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Machining a Gas Engine Piston. receive the piston. The angle-iron is then place by a taper pin, as is also stop t, and 
Editor American Machinist: bored for bushing e the proper distance the end of the bar is -turned to fit bush 
I have read the article on “Machining from the bottom of the recess to bring the _ ing « 
Gas Engine Pistons,” at page 155, and centers of the wrist-pin bosses in correct The tools should be made as short 
think it a very good idea. As every ma- position. The lathe face-plate is recessed possible to avoid spring. The angle-1 
chinist and foreman knows that in differ- to receive the enlarged parts of the bush for the cross boring is made for th 
ent shops you will find different ideas for ing, and the angle-iron is fastened to the largest size pistons we make, and ts used 
doing the same piece of work, and as I  face-plate by two bolts, not shown for all smaller ones by simply turning 
ae : SS LL mm plate to fit the recess shown in Fig. 3, and 
f % K — the plate 1s rece ssed to receive the small« 
(a ‘ rT’ A N piston, the plate being lett the required 
| = , thickness to secure the right hight from 
y the closed end to the centet ft the wrist 
pin Orer B. Frencn 
Name and Number Plate Patterns. 
Editor American Machinist 
Atietinntiemii In making name and number plate mas 
FIG, I. DRIVER OR ARBOR FOR TURNING PISTON ter patterns, where pattern letters cannot 
be used, it will be found that in place of 
have had considerable experience in that The piston is held in position by tw carving the letters and figures out of wood 
line of work, I thought I would send you” long studs ff and a strap g. By using a) or metal, ordinary beeswax 1s vastly su 
drawings of the tools I have found to give little care when setting the piston, the  perior to either by reason of the ease with 
very good satisfaction. The driver 4. wrist-pin hole will come very near the which it can be shaped 
: Fig. 1, is of machinery steel, threaded to center of the bosses. For centering or Recently it was 
fit the lathe spindle. The taper at a is starting the holes, which are drilled out master pattern of 
turned at an angle of 7 degrees; the nose of the solid, an Almond chuck is used in le of the signature 
of the driver at b is about 3 inches in . 
diameter and flatted on the sides in the 
shaper or miller. The piston is_ first I F i | i, ‘ 
chucked and the open end is bored to the ; p 
same taper as the driver at a, and then a’ 
Gj JItj Ff | 
mene | 4 
= at | 
4 apy 4 
Americar. Machinist 
FIG. 2 GANG GROOVING TOOL, 
placing the piston on the driver, as the be “— < 
taper is long it holds the piston very firm : 
ly, and it can readily be centered with an — — 
Almond chuck and a combination drill FIG. 3. ANGLE FACE-PLATE USED IN BORING FOR « PIN 
and center, the shank of the chuck fitting 
the taper in the tailstock; or you can use the tailstock with a large-sized combina- fearful and wonderful scraw f a well 
a common lathe centering tool. After tion drill and center. The holes are first’ known business man. Beeswax was built 
turning the piston to the required diam- drilled about 1-32 inch under the finish up 1-16 inch high, 1 inches wide and 
eter, the gang grooving tool, Fig. 2, is size. If the taper hole in the tailstock is 5 inches long on a stock name-plate pat 
used. It is a block provided with two too large a collet is used; then an ad- tern 1-16 inch thicl The signature was 
sets of cutters, roughing and finishing. It justable boring tool is put in to true the’ then “forged” a losely as possible, and 
is held in the tool-post slide by the central hole and leave a very little stock for the he surplus stock was roughly removed, 
bolt. After roughing the grooves the sizing reamer to take out leaving the letters heavily outlined with 
ome stock still to be cut awav by the 
as ; + finishing operation which brought out the 
; = — | desired result quickly and neatly 
0 j The tools used were an old screwdriver 
a heated by a g flame to “build up” the 
—_ i . H wax, and two pieces of j inch wood dowel 
American Machirist stock each about 6 inches long, with one 
G. 4. TOOL FOR FACING INSIDE SHOULDERS of the points formed triangular and the 
block is turned around until the finishing For facing the bosses the tool shown in ther like hs seers ed —— tool By 
+: . = , laa keeping the points of these wood tools 
cutters come at right angle with the pis Fig. 4 is used, with a small taper cross be 
ton. pin to hold it in the tail spindle. The W® smeared with machine oil the wax 
For boring the wrist-pin hole the angle- collar p is fastened to the bar by a set was molded and errors were corrected 
iron, Fig. 3, is used. It is planed square screw (headless) and serves as a stop. With ast nishing ease. A thin coat of shel- 
and then it is recessed 1-16 inch deep to » The double facing cutter k is set at the re lac completed the job so that a brass cast- 


receive the ring d, the ring being bored to quired distance from stop /t and is held in ing for use as a permanent pattern was 





458 


made. This in turn was finished by pass- 
ing a chipper’s scratch-brush over the sur- 
face rapidly, thus avoiding the usual scrap- 
ing and filing that old-timers are apt to 
kill time and profits by. 

Paraffine wax is not suitable for this 
class of work, as it does not unite when 
cold as beeswax does. If a job such as 
described should be called for during the 
summer months, when beeswax is apt to 
be soft, a little rosin should be added, thor- 
oughly stirring it in when the wax is melt- 
ed. W. H. Parry alias “Oxp Bos.” 





Some™ Special Calipers and Some Makeshifts 
With Regular Calipers. 
Editor American Machinist: 

Fig. 1 shows a pair of calipers designed 
to obtain the root diameter of inside 
threads and they are immeasurably supe- 
rior to the old method of crossing the 
legs of a pair of outside firm joint calipers 
to get this measurement, as these can be 
run down into a thread several turns, 
which is a great advantage when the piece 
calipered may have been used considerably 
and worn bell mouthed. I think if the 
tool is made as shown, like the regular 
sensitive adjustment transfer caliper, there 
is much time saved in removing them from 
the thread. 

Fig. 2 shows a pair of calipers of the 
same construction as Fig. 1, except that 
the points are formed round like a ball 
for “‘sizing’’ inside threads. These are a 
surprisingly handy tool when cutting a 
number of pieces in practical duplication, 
often doing away with the necessity of 
making a male gage, as it is a well-known 





FIG. 1 l 
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although of course in accurate gage work 
other methods must be employed. But the 
job-shop man will appreciate the uses to 
which these tools may be put. 

By the way, the job-shop machinist is 
continually getting peculiar jobs for which 
he sometimes does not have at hand the 
very best tools needed, so I show the ways 
I have at various times obtained the size 
of bored holes having a shoulder as shown 


say 





FIG. 4 
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from the hole and then reset to size with 
the aid of the inside calipers A A. 

In Fig. 5 I show how the same results 
were obtained by the use of two pairs of 
outside calipers. JEREMIAH. 





More “Points for Patternmakers ’ 
Editor American Machinist: 

Don’t, in these days of Starrett and 

Brown & Sharpe small tools, fritter away 








em 
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FIG. 5 


CALIPERING RECESSED HOLES. 
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CALIPERING INSIDE THREADS, 


fact that a thread can be sized most accur- 
ately at some point between the root and 
top. 

Fig. 3 shows a pair of calipers designed 
to get the diameter of the top of inside 
threads in cases where it is necessary to 
make one inside threaded ring to duplicate 
another. By the use of calipers shown in 
Figs. 2 and 3 it is possible to very closely 
duplicate inside threads of a known angle, 


at Figs. 4 and 5. The best way of course 
is with inside transfer calipers, but in the 
absence of these a pair of the old “double 
enders” shown in Fig. 4 will answer nearly 
as well, the points AA being a pair of 
inside calipers set to touch the outside 
points of the “double enders’” when the 
inside points of same are in contact with 
the bore of the work. The ‘‘double end- 
ers’ may be closed up and withdrawn 


your time making them. You can’t com- 
pete either in price or quality. If you have 
spare time, get the AMERICAN MACHINIST 
or some other good trade paper and learn 
more about how to make yourself more 
valuable to your employer. When you are 
of more value to him you are of more 
value to yourself. 

Did Mr. Richardson (see page 153) ever 
set his bevel at any desired angle by plac- 
ing the blade of the bevel in his protractor 
where the regular square blade fits? There 
is any angle, and it can be used on both 
sides of a piece, which isn’t possible with 
the protractor itself. 

Let me also suggest to Mr. R. that lamp- 
black mixed with common lubricating oil 
makes a paste that beats either chalk or 
rouge for fitting work; the ingredients are 
in every pattern shop. 

Sawing hollow staves by running the 
piece diagonally across the buzz saw seems 
to be a good subject to write about and 
“con” the editor out of a few of his hard- 
earned dollars, but for economy in doing 
work it isn’t worth shucks. First, because 
it is very hard on the saw; second, because 
it is not as fast as a wabble saw and a 
series of straight cuts worked in connec- 
tion with a tilting table; and third, because 
the noise resembles that of a boiler shop. 
I do not think that the advantage of any 
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shop operation can possibly be demon- 
strated in any trade paper; the shop is the 
place for demonstrations. 

I should very much like to see Mr. New- 























ton (see page 161) concave a Stave by 
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Bars. 


Editor American Machinist: 


The accompanying sketch will serve to 


show a former used for making copper 


\ 
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FORMER 


passing it over the saw at right angles to 
the saw. I should him a 
full measure of praise for this difficult feat. 

On looking at the angle at which Rex 
(page 163) erinds his turning tools, I won- 


bestow upon 





used them on wood or metal 


dered if he 
and also wondered if he believed in cutting 
tools. I thought of the saying, “You can’t 
take a thin shaving with a dull tool.” 
Neither can you take a thick one without 
unnecessary effort or using more power 
than should be required. J. L. Garp. 


FOR COPPER 





First Second 


ition Operation 


CONNECTOR 


connectors which are of No. 14 Brown & 


Sharpe gage (.064 thick) soft sheet 
copper. 

The metal is cut into strips 7¢ inch 
wide, then sheared to the proper length 
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NUT MILLING FIXTURE, 


after which the pieces are placed in the 


former for 
The first operation is performed thus: 


the first operation 


The blank is placed on a between the two 


guide pins i when punch c will force it 


down into a. Piece g, which rests on a 


bottom plate directly over the rubber j, 
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Former for Copper Connectors for Commutator forces the copper out of a as the punch is 


withdrawn. The partly finished connector 


is then slipped over f, which is supported 
on piece ¢, and as it is pressed into a the 


two ends are closed and the connector is 


completed 
noticed that and g 


It will be pieces e 


rest on the same plate and rubber block 
This has been found to work very satis 
factorily, bringing the pieces up promptly 

and 
and are hard 


YANKEE 


All parts except the shoe punk 


holder b are of tool steel 


ened 





A Nut Milling Attachment. 
Machinist: 
illustrated in 


Editor American 
The 


companying 


attachment the ac 


sketches is intended for use 
on the shaping or the plain milling ma 
chine and was designed for machining the 
hexagon sockets and nuts used in coupling 
up the rods for operating the valve gear 

Of 
flats 
operated upon, provided the indexing or 
dividing plate has the requisite number of 
engaging spring 
A is planed on the bot 


on Corliss engine cylinders. course 


work with any number of can be 


notches for the catch 
The main casting 
tom for bolting to the machine table, and 
consists of a base-plate with a head at the 
front end for carrying the work spindle 
and dividing plate and two lugs at the op 
end for the swinging 
socket B The 


part of B is made a good fit between the 


posite carrying 


with its center ¢ lower 
two lugs and is pivoted on the lower pin 


D, the upper pin E keeping it in position 


and dead central with the front head— 
both being bored out in position. The 
loose sliding center C is bored out, as 
shown in the detail, to receive a spring 


which is kept in position by a square pin 


F driven tight through B, a slot cut in C 
g 

latter to slide backward and 

The 


allowing the 
) 


forward as B is swung up or down 


spring always forces the center tight up 
to its work; the center is locked by the 
small handle G shown in the end eleva 


tion. H is the mandrel on which the work 
is slipped and which fits into spindle / 
seat by a 


from twisting in its 


+p 


S 1 ¢ 


\ 


It is kept 


Ma 
| aS) 


at 


M 








feather s a dividing plate which screws 
on the reduced end of /, where it is held 
by a lock-nut. A is the spring catch for 
holding the index plate, and L is a pin 
with a spring under it for keeping K tight 
in the notches in the plate Che hand 
wheel is for turning the work around 
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after it has been operated on, it not being 
necessary to stop the machine to do this. 
Fhe fixture works very satisfactorily and 
is very suitable for work which does not 
require a very high degree of accuracy. 
England. W. D 





A Small Modern Shop. 
I:ditor American Machinist: 

[he enclosed sketch and photograph 
show a building which I designed and built 
some time ago and which I think may be 
of interest to some of your readers. 

The building cannot make any pretense 
to beauty, but it has a number of features 
which will appeal to the practical man 
more than the outside appearance, among 
them being very cheap first cost, perfect 
light and a solid floor on which machines 
of any ordinary weight can be placed any- 
where without reference to foundations or 
to light. 

We first spread about 6 inches of cinders 
evenly over our lot, settled them with 
water and then tamped them thoroughly. 
Over this we laid 6 inches of concrete, 
using cinders in place of sand and gravel. 
ln this were bedded dovetail floor stringers 
2 feet apart, the tops flush with the top of 
the concrete. The surface of this concrete 
was leveled north and south, but pitched 
to the east with a fall of 1 inch in 10 feet. 
We put a retaining wall around under our 


outer walls of concrete which we ran down 


18 inches deep, but we do not now con- 
sider that this was necessary. 
The unit of this building is 8 feet by 8 


2xS D&M laid dre 


we 


Cs at every post 
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feet long. These posts were set on the 
floor and nailed in place and the rafters 
and braces were put on as shown. The 
rafters were notched into the posts 2% 
inches, as shown, the 1x14-inch board on 
edge allowing the swinging window to lap 
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against them drops directly into the gutter 
We swing only one window in four, the 
others being set solid. 

As stated before, these posts are set 8 
feet apart and the rafters are also set 8 
feet apart, the roof being made of 2x8-inch 

















FIG. I. A LOW COST SAW-TOOTH ROOF SHOP. 


over same and the face of the window to 
come flush with the face of the posts. The 
windows are hung at the top to a 2x4 
strip spiked along the face of posts. There 
are two windows in each space and short 
studding reaches from the roof to the gut- 
ter between the windows. This short stud- 


—e— 2x 
fy Windows hinged at top 


have 1610 X 14 panes 


Li Window Stop 


» 


Ixlt 


xf 


2 Windows between posts 


ii J a taser and roof covering of paper tarand 2? =" 7 
_— ] 
aaa in << 


dressed and matched plank laid dressed 
side down, which has been found amply 
heavy. The roof is covered with tar felt, 
5-ply on the roof and 7-ply in the gutters, 
and covered with gravel. We have had no 
trouble so far with gutters or with any 
sweating of the under side of the roof 
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feet 6 inches, as long as could be made, 
using timber 20 feet long for roof rafters 
so as to cut without waste. The posts at 
the south eaves are 4x6 inches, 14 feet 
long, and all other posts 4x6 inches, 20 


FIG. 2. DETAILS OF SHOP 


ding is sized so as to just fill the space 
between the windows, and window stops 
are nailed up and down to the studding 
and the posts, so that no casing is needed 
around the windows, and any rain beating 


The walls are of drop siding, and we 
have put 2x6-inch studding between posts. 
The walls are lined up first with tar paper 
which is held on with battens on top of 
which we lined with “compo” board which 
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leaves an air space and makes a very warm 
building. The 4x6-inch braces of the roof 
rafters are merely spiked in place, with a 
\4-inch truss rod to every section of the 
building. 

We bolted cast-iron 
posts, on which are 4x1I2-inch planks run- 
ning the whole length of the building, as 
These planks serve several useful 

They stiffen the building side- 
ways, make a convenient path to walk 
along when cleaning the roof windows, 
form a track on which may be run a light 


brackets on the 


shown. 
purposes. 


traveling crane the whole length of the 
building, and last but not least form a 
very convenient hanging for the counter- 
shaft. We placed our line shaft in Hyatt 
bracket roller bearings hung on the side 
of the central row of posts 7 feet 6 inches 
from the floor and we arranged most of 
our machines in rows in the center of the 
building, using the sides of the building 
At the 
ends of the building where we do not care 
for the crane to run we have placed ma- 


for bench room, erecting floor, etc. 


chines along the walls, belting from the 
line shaft to 
planks along the rows of posts. 
shafts 
each row of posts. 


the counters hung on the 
If desired, 
of course, line can be run along 

We use electric group drive, and plan 
as we extend our building, to have a line 
shaft with independent motor drive along 


each row of posts, so that any group of 


tools may be run independently of any 
other. 
As will be seen from the sketch, this 


building can be put up with a minimum of 
skilled labor and with practically no waste 
of material. There is no waste room on 
the floor and the walls and ceiling of the 
building present only broad, flat surfaces 
which can be easily gotten at to clean and 
paint, and there are practically no dark 
spaces for the collection of dirt and dust 
The belting, countershafting and line shaft 
ing are grouped so as not to obstruct the 
light and spread dust and grease all ove: 
the shop. 

As with all saw-tooth roofed buildings, 
this one can be increased indefinitely with- 
out interfering with the light or 
it appear as a patched-up building. 

We believe that this is well worthy of 


making 


consideration of any who are planning to 
build and get the maxi 
mum amount of solid, well-lighted shop 


are anxious [to 


floor at a minimum cost, and have min- 
imum expense for repairs and insur 
ance. 


I know of at least one factory which 
has exactly duplicated this building, only 
on a very much larger scale 


Witson P. Hunt. 





Two Screw Machine Fixtures. 
Editor American Machinist: 

The fixtures here shown are designed to 
be mounted on a screw-machine face-plate. 
The fixture in Fig. 1 is for hollow milling 
the of the Fig. 2, and 


part a casting 
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also for drilling and tapping the center 
hole, the hole b being previously drilled 
and reamed in a jig. In the fixture the 
clamp c swings down and allows d, which 
is provided with a small pin to bear against 
the center of the work to swing out. Plug 
e has a flat milled on the under side at the 
outer end and d just swings under, taking 
the thrust at that end of the plug. 

The advantage of the rocking clamps f 
over set-screws is that the bearing points 
are at the greatest possible distance from 
the center of e. 

The fixture Fig. 3 
and threading the shank g of the brass 


is for hollow milling 
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Repairing Cracked Gas Engine Water Jackets. 


Editor American Machinist: 

Having had, this winter, to repair sev 
eral gas-engine water jackets that had 
been cracked by the freezing of the wate: 
in them, I thought description of my 
method might be of interest to your 


readers. 
vetailed groove, fo 


half the 


| first chipped a d 


lowing the crack, about thicknes 


of the jacket in depth by inch width 
the 


1 


and 5-16 inch at bottom | 


peeniny 


thing it off an 


top the 


then ran the groove full of solder 


it in carefully and smo 




















M At 


rWO SCREW 


casting shown in Fig. 4. In this fixture / 
is a machine-steel plate knurled on the 
outside and having a rectangular opening 
to hold the body of the work. By giving 
this plate a slight turn backward it can be 
removed from the body i of the fixture, the 
method of attaching the plate to the body 
being clearly shown. 

The work is inserted in the plate and 
the screw 7, having a conical end, forces 
the pin k& against the back of the work, 
the 
sides of the pocket in the plate. 


W. E. WIper. 


holding it securely against angular 











HINE FIXTURES 


| have watched for several months a 


number of engines that I have repaired in 
that the 


this way, and the indications are 


job is permanent and satisfactory in every 


way and much cheaper than a new cy 

inder As an experiment I filled one 
groove with a cast-iron cement called 
‘Smooth-On” and, while it has held so 
far, I think that in time will crumble 
from the vibrations and begin to _ leal 


again, but it offers another out of a 


difficulty if one does not 


way 
happen to have 
hand 


Buck 


Ss Tle ring at 


the facilities for 
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Making Chuck Jaws. 
Editor American Machinist: 

The chuck jaw is a part of the lathe 
which gets very little attention when it 
holds the job firmly. If it fails, it handi- 
caps the lathe to a very great extent. It 
is surprising, when looking through chuck 
makers’ catalogs, to see the number of 
different shapes the chuck jaw assumes. 
As we manufacture from 1,200 to 1,500 
jaws annually, we have had to go into the 
making of them systematically. Fig. 1 


shows our standard chuck jaw, the under- 
side being threaded. Our method of mak- 
ing them, which gives excellent results, is 
as follows: 

Rolled bars are cut off in the metal 


B 
4 7 Ps = wr 
c 




















Milling Cutter 
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number are milled on one side, then the 
table is raised and the same number fin- 
ished on the other side to gage. The fix- 
ture Fig. 4 screws on to the spindle of a 
lathe and holds twelve jaws while the 
steps are formed and the serrations cut in 
the gripping surfaces. Each jaw fits in a 
groove and is held by two plates, and each 
plate is tightened by two bolts. Care was 
taken, when making the fixture, to get the 
grooves all the same depth to a thousandth 
of an inch. Both ends of the jaws are 


beveled to permit of their holding a job 
which is small in diameter. Fig. 5 shows 
the fixture for holding them while being 
machined with two angular milling cut- 
ters, the length of the bevel being deter- 











4 


4 Milling Cutters 


k i 
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ing and the pitch of the screw altering, 

we had to change this method, keep the 

side A soft and form the threads after the 

jaws came from the furnace. L. E. W 
Johnstone, Scotland. 





Roasts in Machine Shops. 
Editor American Machinist : 

“Of all the good-for-nothing, brainless 
idiots I ever saw you are the worst. You 
a Get out of this before I 
kick you out, and don’t ever come around 
again looking for a job. You ought to be 
shoveling dirt in the street.” 

Burnt to a crisp, and nothing left of 
any use to anyone, but the house filled with 





a horrid odor. 





























r ” 
: i 
FIG. 3 , FIG. 5 
CHUCK-JAW TOOLS. 
saw, 1-16 inch for machining being al- mined by the collar between the cutters. 


lowed all over. We tried forged steel, 
but were troubled with marks in it, caused 
through the steel being hammered when 
too cold. First we machine the side A in 
a lathe, the jaws being held in the fixture 
shown in Fig. 2, which screws on to the 
lathe spindle, and allows us to machine 
four at a time. Some machinists would 
advise doing this job on a miller; we tried 
both ways and were surprised at the time 
that was saved when doing it in the lathe. 
Fig. 3 is a fixture for holding the jaws. 
four in number, while milling the sides B 
and C and the groove in each side. A 


After the jaws are touched up by hand, 
and the sharp corners taken off, each jaw 
is put into a clamp shown in Fig. 6, ready 
to go into the hardening furnace. Before 
putting them in, the surfaces not to be hard- 
ened are covered with molder’s clay. The 
clamp is of heavy design, as trouble was 
experienced at first with the jaws twisting. 

The last operation before putting the 


jaws into the stores is the threading, 
which is done in the fixture, Fig. 7, where 
they are handled in pairs in a lathe. We 
used to perform that operation before 


hardening; but what with the jaw twist- 





“You will have to wake up somehow, 
and tend to you work better. I can’t afford 
to be standing over you all the time. (Had 
to go after him three times in two months 
about finishing details.) The big end of 
your work has to be gone over in some 
way to have it just right. (Eight pieces 
out of a total of several hundred.) I am 
tired of being chased by the office from 
morning till night on account of the — 
shiftless work that is being done, and I’m 
going to fire every man that does it after 
this. I’m going to stop it.” 

Scorched badly, but may be of some 
use if carefully trimmed. 


MERE ey ora 


tT 
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‘Here is a job that has been very poorly 
done, and I find that you did it. We can- 
not afford to send out such work, and you 
cannot afford to do it. We could not keep 
a man that did much of such work. This 
is the first time that I have had to come 
to you about such a matter, and as it is 
disagreeable to both of us | hope it will 
not be necessary again.” 

There are very few varieties that will 
not be well done after that. 

“I was very much surprised to find any 
work coming from your hands that was 
not first class in every way. I am sure 
that all I need to do in this case is to call 
your attention to it, and it will never hap- 
pen again.” 

This is only suited for the choice, high- 
grade varieties, but where a proper selec- 
tion of material has been made in the mar- 
keting the results will suit the taste of the 
most fastidious. 

“Please fix this up a little before it goes 
out, and say, don’t you think you could pay 
a little more attention to your work? I 
am sorry to bother you about such things, 
and would not do so if I could avoid it?” 

Only good for cuts that are best rel- 
ished quite rare; for regular conditions it 
would be much underdone. 

“T know that there is lots of this work 
that should be done better, and the men 
know it, too. There isn’t any use saying 
anything, though. I try to get good men, 
and they start in good enough, most of 
them, but they don’t stay good. One seems 
to get about so much bad work from each 
of them on an average. The only differ- 
ence is that one gives you one kind of bad, 
and another one gives another kind.” 

Raw, and not to be recommended for a 
regular diet, although there are times, espe- 
cially when a cook has just gone to a new 
place, where it has a useful place for a 
short time. 

To those who have this work to do I 
would say: no two lots of material are 
exactly alike, and each lot has to be stud- 
ied and treated by itself. By keeping in 
mind to watch results carefully, the work 
will be made easier, and fuel will not be 
wasted by applying heat where it does 
no good, and perhaps does much harm. 
It is well to bear in mind that it is easier 
to make use of an underdone article than 
of an overdone one. Avoid scorching the 
outside while leaving the inside entirely 
raw. 

Most beginners use too large and too hot 
a fire, and then continue the cooking too 
long WILBER. 





Driving a Taper Pin in the Grinder—Turning 
Uncentered Work. 
Editor American Machinist: 

As I am a reader of your journal and 
often see some very valuable shop kinks 
in it, I hereby submit one or two which I 
have found quite a help at times. 

Suppose a small taper pin is to be ground 


on centers. A dog cannot be used, as this 


AMERICAN MACHINIST 
would not allow the wheel to travel the 
entire distance across. Now, if a small 
piece of soft wire be bent something like 
the letter Z and one end soldered on to the 
end of the stud, it will allow the wheel to 
travel across and make a very effective 
dog. This can also be applied to turning, 
and when taking light cuts will be found 
to work very well. 

Another little kink is of value when one 
has to turn or grind a piece which has no 
centers. In this case, solder a piece on to 
each end of the work, and center. When 
finished the soldered pieces can easily be 


removed J. A. GEMMERICH. 





A Home-Made Grinding Rig. 
Editor American Machinist: 

Having occasion to true up the inside 
of the hardened ring carrying the cutting 
edge of a bottom die, where the only avail- 
able tools were a lathe and its accessories 
for simple repair work around a factory, 
I rigged a small emery wheel on the slide 


rest as follows: 
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the mounting for 
The box carry 


to screw up against it, 
the wheel was complete. 
ing the emery-wheel spindle was bolted to 
a block of hardwood of the right thickness 
to bring it to the same elevation as the 
lathe centers, the block in turn being 
bolted to the slide rest, as shown in Fig. 2. 

In a T-slot on the carriage was bolted 
a timber to project towards the headstock 
cone. This piece carried two of the boxes, 
the shaft running in them, and two pulleys, 
the boxes being blocked up sufficiently for 
the pulleys to clear the wood. One pulley 
was alined with the largest step of the 
cone, the other with that on the emery- 
wheel spindle. A small piece of wood 
inserted between the lathe and the over- 
hanging block steadied the free end of the 
latter. 

The line shafting ran faster than that 
of a machine shop ordinarily, and gave the 
wheel speed enough to cut fairly well 
With the wheel once running it was an 
easy matter to straighten up the hole in 
the die, which had gradually worn larger 





— 























FIG. 2 


The inside diameter of the ring was 
inches, which 


T 


about 2! necessitated a 


At a sawmill 


small wheel for the work. 
nearby was secured a broken wheel out 
of which could be obtained the center and 
surrounding portion of about 2 inches 
diameter by punching off all around to 
the depth of the break 
wheel about '% inch wide, and with a 


This gave a 2-inch 
14-inch center hole in it. Next were se- 
cured from a machine three solid boxes 
with 34 inch bore. For one of these was 
turned up from 1-inch stock an arbor like 
Fig. 1. A smal! shoulder was left at one 
end of this arbor and near the other was 
fitted a small pulley with the face crowned 
considerably so as to permit of swinging 
the spindle somewhat. This same end was 
cut down to %4 inch diameter for the wheel 
and threaded for a short distance from 
the end 
slide on before the wheel and the other 


Then, with two collars, one to 


HOME-MADE GRINDING RIG 


at the outer end so that the punch bound 
at the lowest part of its stroke, the die 
being sharpened generally by grinding back 
the shearing edges. To give the wheel 
motion opposite that of the work, it wa 
necessary to use a cross belt as shown, 
unless a friction drive were used from the 
cone pulley in place of the belt. This was 
only necessary on inside work; and in 
grinding the centers, which was afterward 
attachment was on, a 
straight belt was use’. The die was ro 
tated by the back gearing; the centers 


done while the 


were rotated direct 

The die was screwed on to a blank which 
was recessed at the center and drilled and 
counterbored for the die screw, the same 
This 


blank was in turn secured with cap-screw 


as the regular cast-iron bolster 
in a recess in a chuck which a larger size 
of die could occupy if it was necessary to 


work on it. I. F. A. 
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Making Piston Rings. 

Editor American Machinist: 

sketches of tools for 
making piston rings. Fig. 1 shows a tool- 
holder which is fastened to the slide-rest 
with two bolts and has a tongue on the 
hottom to hold it well in place. The 
sleeve casting is fastened to the face-plate 
of the lathe with four bolts. Rough turn- 


I enclose use in 
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a straight bar, I would like to ask if in 
the matter of stress and strength it would 
not be better to put the strain of the cut 
on the bed of the lathe instead of on the 
carriege. I use a similar tool, but have 
a cross-bar riding under the bed of the 
lathe, as in the sketch at A. The cross-bar 
is held in position by two straps attached to 


the side of the carriage as at B. This takes 


eri 
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FIG. I. 


aon 


TURNING AND 


jit © 


BORING TOOL-HOLDER. 


C 





FIG. 2. 


ing and boring are done at the same oper- 
tion, after which a finish cut can be taken 
tools. The tool-holder 
about 114 inches 


the 
should be of heavy stock 


with same 


square and about 4 inches wide over all. 


Fig. 2 shows the tool-holder for cutting 
off the rings It has a tongue on the 
bottom and is fastened the same as the 
other tool bar. The cutting-off tools can 
be wedged or fitted in and must be the 
same distance apart and should be ar- 
ranged in steps, as shown. Place a bar 
between the lathe centers to keep the 


work steady and the rings will drop off 
one at a time and be caught on the bar. 


po i. 





Staying the Boring Tool, 
Editor American Machinist: 


Being interested in the matter of boring 


»\ 





™ 














STAYING THE BORING TOOL, 


tools and noting M. H. Ball’s description 


at page 150 of an appliance for holding 


. 
CUTTING OFF TOOL-HOLDER. 


2ll the twisting strain off the carriage. 
Also why not use a solid plate with studs 
screwed into it as at C, instead of loose 
bolts? Then he can slip the head into 
tool rest without feeling around to get the 


bolts straight. W. H. BoarpMAN. 





The “Old Way of Making Machinists” Still 
Survives. 
Editor American Machinist: 

At page 297 you quote from an article 
in Fibre and Fabric on “the old way of 
making machinists,” and you might truth- 
fully “the of 
making master mechanics” in many manu- 
facturing plants in this country, particu- 
larly textile plants similar to that where 
Mr. Holmes gained his experience. 

No doubt many of your readers will re- 


have added, present way 


gard your quotation as being printed as a 
satire, rather than as a plain statement of 
facts. Of course, they might very reason- 
ably have doubts about that pulley yarn. 
In the light of my own experience, any 
man that could turn up 150 pieces of work 
* any kind and get them all “perfect”’ 
the first week in the shop would be a freak 
well worth the attention of museum men. 
\ turret lathe with a competent toolmaker 
to secure adjustments might accomplish 
than that, 
makers nor turrets are much in vogue in 
The gen- 
however, is 


much more but neither tool 
textile repair shops even to-day. 
eral of the 
very much to the point, and the following 
incidents occurred in recent 
years bear out the statement that mechan- 
ics are still being manufactured by the 
same old method. 

About five years ago, wishing to secure 
another apprentige for my own shop, I 


substance piece, 


which have 
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employed a young man about twenty years 
old, brought up on a farm, having steady 
habits and a fair amount of intelligence, 
and put him at work, paying him 75 cents 
per day and promising a raise as soon as 
he was worth it to the shop. I didn’t put 
him running a lathe the first week (and 
this, no doubt, was where I made a fatal 
mistake) but, remembering my own early 
trials, I gave him such work as I thought 
it would take too much trouble to spoil. 

In less than a week he began to show 
signs of inventive genius. First it was a 
2-inch square piece of broken looking glass 
set at the proper angle on the wall in front 
of his vise, so that he could tell when the 
shop door began to open and always be 
busy at the proper time. Next he needed 
a seat that could be readily adjusted to his 
needs while he filed c gear teeth or 
tapped nuts and other work with the hand 
or at least he 


ast 
taps, and he made it, was 
sitting on it one day when I came back 
from a forenoon at the foundry. Oh, yes, 
he was ingenious, but that didn’t turn out 
so he had to go. 

a year from that time I chanced 
a neighboring town, and while 
visited some of the cotton mills, 


the work, 

Within 
to be in 
there | 
and in one I found my former apprentice, 
an apprentice no longer, but a “master me- 
chanic’”’ with two men at work for him. 
While I was there he showed me a letter 
from another mill about twenty miles away 
asking him to come up to see them, as they 
desired to make a change in the head of 
their mechanical department. 

At another plant the master mechanic 
resigned his position to accept a more flat- 
tering proposition and the manager decid- 
ed he would make this his opportunity to 
reduce expenses, therefore to replace the 
$1,800 man that left he promoted one of 
the master mechanic’s 
position, paying him $3.50 per day. His 
duties included the care of the power plant, 
which was a large one, as well as looking 
after the repairs and supplies, elevator 
To illustrate his en 


his carpenters to 


men, watchmen, etc. 
tire lack of machine-shop knowledge, one 
day an under foreman from one of the 
rooms came to his office with a small gray 
iron roll, perhaps 4 inches long by 1 inch 
in diameter, with journals about 54 inch 
in diameter, one of which was broken off. 
The foreman said he would want forty or 
fifty of them, and the master mechanic, as 
the foreman went out, called him back to 
ask him if it was necessary to have those 
holes in the ends drilled exactly in the 
center (meaning the center holes on which 
they were turned). 

That has that 
opportunity has knocked on his door in 
passing and he is improving himself as 


man, however, realized 


fast as possible and will no doubt soon be 
worthy of a much better salary. Whether 
he will ever get it at that plant is a matter 
for conjecture, as it is probable that 

manager who has once been willing to 
keep payroll costs down by carrying the 


experience costs of an apprentice master 
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mechanic will do so again, the costs in the 
latter case being vague, indefinite memo- 
ries, while the payroll cost has a mighty 
bad habit of looking a man in the eye 
every week. 

It is common practice in the South to 
the machine repair shops of the 
loom fixers 


recruit 
mills from the class of who 
have proven their inability to fix looms, 
but who have acquired a lot of hammers, 
wrenches, chisels, etc., in connection with 
their desire to become machinists; they 
generally begin at about 75 cents to $1.00 
per day, and it is uncommon to find one 
of these graduates making over $1.50 per 
day in a mill shop. 

I recently induced several of these re- 
pair men to subscribe for the AMERICAN 


MAcHINIst, and while the more advanced 























ones expressed their satisfaction with the 
paper, one of the more recent acquisitions 
said “he didn't 
dad-blamed catalog when he gave me his 
subscription.” 

There is generally one man in every 
textile machine repair shop who has served 
his apprenticeship in the regulation shop 
and in the regular three or four year way, 
and this man, while nominally foreman 


know he was buying a 


of the machine department, is a “straw 


boss” under the thumb of the master me- 
chanic, but he furnishes the “know how” 
for the entire shop. 

It is to be remembered that the master 
mechanic is often limited by the super 
the 


ployed and the wages paid them, and still 


intendent as to number of men em- 


oftener he has to make out with a number 
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of old men who are really of little use to 
him, because these men have large families 
that work in other parts of the mill, there- 
fore they must be kept employed in order 
not to lose the rest of the family. 

Verily, the life of a master mechanic is 
not all what 
was used in his production. 

West Point, Ga L.. 


sunshine, no matter process 


L. ARNOLD. 





A Boring Fixture and Outfit. 
Editor American Machinist: 

The illustration shows various views of 
a tool and boring bar fixture and its equip 
ment. The fixture, Fig. 1 is secured to 
the tool-post slot by tightening the square 
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should then be scratched on the carriage 


for future reference in locating the fixture 


central with the work. Clearance should 


be planed from each half of fixture in or- 
the halves to 


der to allow bind upon the 


tool bars. 


\ novel feature in connection with bot 
ing true holes, when using this or any 
other fixture of its type, is the loose 
double-ended cutter The hole is first 


bored with a single-pointed boring tool, 


leaving 1-32 or 1-64 inch for finish, when 


a loose or floating double-ended cutter, 


Fig. 2, ground to size is placed horizon 


tally in the slot b, which is larger in width 


and thickness than the loose cutter, thus 




















headed bolt a@ by means of a _ socket allowing freedom of movement in all di 
wrench. The cap b swings to open and _ rections, and the tool is run through the 
close by means of double-acting hinge hole previously rough bored. It will read 
A 
‘ies . 
< l > 
ua YY 
Fit 
} 
Flt 
(. Z 
: oad 
FIG. 4 
| } 
: 
O) 
rIG.«c Am Vv . 
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BORING-BAR FIXTURE AND TOOLS. 
links of cold rolled steel. These hinges ily be seen that, while in boring the hol 


are pinned by cold rolled rods of ample 
extending through the entire length 
Bars, tool-holders, drill-hold- 
the 


S1Z¢ 
of fixture. 
ers, etc., are clamped in fixture by 
means of a hinged, double-threaded bolt c 
having a lead of The threaded 
lever d the 
quarter turn and permits quick changing 


inch 
binds or releases cap by a 
of bars and tools 

In making the fixture, all planing, in- 
cluding that of the tongue for the tool 
slot, should be a_ snug fit, 
should be completed; the hinge links and 
assembled, the 
in the tool-post slot in 


which 


post 


clamping bolt should be 


fixture be strapped 
and the hole for the bars 
and bored with an ordinary bor 


I \ line 


ing bar in the center of the lathe 


proper position, 


be drilled 


with a single-pointed tool, the lathe may 


bore tapering, nevertheless the hole wil 
be trued axially, and if the loose or float 
ing cutter is run through the hole and it 


the material is of homogeneous structure 
the 


varying diameter, a 


result will be a straight hole of un 


result oftentimes hard 
methods 


to obtain rapidly by ordinary 


The sketch also illustrates, in Fig. 3, a 
twist drill holder, in Fig. 4 a sample bush 
ing for various size bars, and in Fig. 5 

tool-holder for various tools, made from 


inch air-hardening stee]l . = % 


+ 





A Movable Index for the Micrometer. 


Editor American Machinist: 
The movable index for the micrometer 
shown in the sketch will be found ver; 
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handy when removing small quantities of 
metal from several similar pieces, as in 
grinding and lapping operations, and also 
for transferring measurements containing 
fractions of thousandths. When the di- 
mension is in exact thousandths the index 
may be pushed back clear of the divisions, 
simply pointing to the one required. When 
used to indicate fractions of thousandths 
it may be brought to the edge of the 
thimble, forming a temporary division. It 
is made of spring steel, blued for dis 
tinctness, as shown at A. If made in this 
shape, it may be sprung tightly on the 
thimble and yet be easily moved by press- 
ing on the turned-up ends in the direction 
to open the spring. A. R. R. 
Boston, Mass. 





Loom Manufacture as Seen by a Machinist. 
Editor American Machinist: 

Some years ago I became connected for 
a time with one of those curious institu- 
tions known as “loom works.” You see, 
I was young and anxious to broaden my 
experience in different lines of mechani 
cal work; so one day, after giving due 
notice, I “jacked up’? my job and turned 
my steps loom-ward. At the shop I was 
leaving they had a way of finishing up 
everything bright and true, and although 
I had a vague sort of a notion that this 
wouldn’t do in my new field of labor, I 
was hardly prepared for what followed. 
At the end of six months I did not enter- 
tain a single doubt that I had obtained a 
generous measure of experience. It seems 
necessary to state at the outset that the 
establishment which I went to compared 
very favorably among those of its kind, 
and its machines ranked high in the tex- 
tile world. 

In my position there I came more or 
less into contact with all the departments 
in the shop. At first I was badly handi- 
capped by a tangle of unfamiliar names 
for machine parts, and for a week or more 
I dreamed of breast-beams, lays, picker- 
sticks, swords, daggers, cops, dobbies and 
a hundred others. By the time these were 
straightened out I had also learned that 
this shop seemed to have two fundamen- 
tal axioms in turning out work—first: 
“Make it adjustable” ; second, ““That’s near 
enough,” the former holding sway in the 
drafting room, the latter in the rest of the 
shop. 

An examination of the drawings one 
day proved of interest. Finish marks 
were most conspicuously absent; bronze 
bushings, or even babbitt for bearings, 
seemed unknown; gears, large or small, 
had cast teeth and many working parts of 
the loom were of wood. Shafts were uni- 
versally of cold rolled steel, except the 
driving crank shaft. This was about 6 
feet long, and was made roughly of 
wrought iron and had two wooden con- 
necting links carrying loops of wrought 
iron around their ends for a bearing at 
the cranks. 
were made adjustable wherever possible, 


As before hinted, all parts 
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this being usually accomplished by provid- 
ing long slots for holding-down bolts. In- 
stead of spending good dollars in the ma- 
chine shop for true surfaces, “chippers” 
were provided on bearing faces; 1. e., the 
iron stood about % inch higher along the 
edges of the face than in the middle. If 
the piece didn’t go into place properly 
(and it never did) there was a little 
touching up with the file along these nar- 
row strips, and a “‘near-enough” fit re- 
sulted. Gears that didn’t mesh properly 
had their bearing bolts loosened, the bear- 
ings were then given a knock or two, and 
there you were. 

Out in the machine shop long rows of 
drill presses were under the control of 
young boys. These machines seemed to 
have a corner on the market here, for it 
was with difficulty that I discovered a 
lathe or two, a shaper and a milling ma- 
chine. As for grinding machines or gear 
cutters, there were none. Even with all 
the drilling that was done, there were 
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very few jigs used. Picking up a number! 
of small castings, it at once became ev! 
dent that the boys were on piece work and 
that quantity, not quality, was most de- 
sirable. It didn’t matter how rough the 
hole was, nor if it came anywhere from % 
to 3-16 inch away from the center of its 
boss. Holes drilled near the ends of 
shafts for cotter-pins (which was the way 
of keeping gears, levers, etc., from sliding 
off) never found the shaft’s center. It 
was an interesting collection around those 
drill presses. 

Just to give an idea of the sort of ma- 
chinists employed in this shop, here’s a 
true story about the foreman. He was 
quite a young man and had recently been 
promoted. Promotions and _ discharges 
were very frequent. Well, one day one 
of the men approached the new boss— 
who “felt his position,” the boys said— 
with the question: 

“Say, I’ve got an order here to make a 
reamer and we ain't got nuthin’ to make 
it of. What’ll I do ‘bout it?” 

This was the reply he received, spoken 
in rather a scornful tone: 
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“Ain't got anything to make it of? Why 
certainly we have; there’s plenty of cold 
rolled up on the rack there.” 

One day I came across some curiosities 
in the shape of gray iron worms, about 2 
inches in diameter. Owing to carelessness 
in molding, the threads around _ one-half 
of the circumference were about }g inch 
ahead of the threads around the other 
half. The ridges thus formed, however, 
had been filed down and | afterward saw 
these worms in place in looms. It was the 
same way with about everything else 
Even shafts that refused to enter bear- 
ings had this file treatment. It was 
“good enough.” Sometimes, though, these 
crude methods were of no avail, for gray- 
iron parts would come warped and a piece 
that would fit into one machine would be 
a quarter of an inch out on the next. I 
have seen a small lever go back to the 
drawing-rocm for redesigning at least six 
times on this account, only to be finally 
discarded for some other arrangement. As 
such occurrences were frequent, the air in 
the shop was always more or less tainted 
with an odor as of burning brimstone. 

Owing to the large number of gray-iron 
parts needed, the “snagging” room played 
an important part in the manufacture, The 
piece-work system was in vogue in this de- 
partment also, and was supposed to keep 
the output on a profitable basis. Evidently 
it did for the snaggers, for one day a 
young clerk in the office discovered that 
they were making on an average 40 and 50 
cents an hour. This discovery he prompr- 
ly made known to one of the proprietors, 
only to receive the astonishing reply, “I 
don’t care how much they get, if they earn 
it.” This will serve as an illustration of 
the looseness of the shop’s management. 

Under such conditions as these, this 
unique establishment turned out its grist 
day after day, and it seemed a wonder that 
the finished machines took a notion to run 
at all. Yet they were always slap-banging 
away in the “weave shed’? (when they 
weren't “knocking off’) and some even 
had motor drives, although I could never 
quite decide why the motor pinion was of 
rawhide wita epicycloidal teeth and the 
driven gear on the loom gray iron with 
involute teeth. 

There was exhibited in the design of 
these machines much mechanical ingenuity, 
yet what vastly better results could have 
been obtained had there also been a little 
more skillful workmanship, a little better 
material and a little less green paint! Even 
in the strenuous competition with foreign 
countries it seemed to me that mill owners 
would some day become convinced that 
machines better mechanically would very 
soon prove dividend-paying investments. 

CHiPs. 





A Face Plate for Wood-Turning Lathes. 
Editor American Machinist : 
The accompanying sketch shows a face- 
plate for wood-turning lathes which I have 
found very useful in making patterns and 
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core boxes for such goods as globe and 
angle valves, cocks, etc. It consists of a 
face-plate which screws on the lathe spin- 
dle in the usual manner, with the addition 
of another plate fastened to the first by 
screws and held true by the rim on the 
back side-which is bored to fit closely on 
the first plate. 

The front plate is drilled and counter- 
sunk as usual, and has a long screw fitted 
accurately in the center, which screw is 
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The illustration shows the tube to be 
bent and a general view of the fixture for 
accomplishing the bend, as well as a larger 
scale sectional view showing the construc- 
tion of the working parts. The body A 
is of cast iron grooved to the proper ra- 
dius for the bend required, of such dimen 
sions as to allow the tube to pass freely 
through the groove, and terminating in a 
straight portion tangent to the bending 
circle from two to four times the diameter 
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pointed as shown, and is used in centering 
It can be screwed out 
some distance from the plate to center 
pieces from their center lines. The outer 
plate can also be removed and small work 
be centered to it much more accurately 
than is possible with the ordinary face- 


E. Pace 


work on the plate. 


plate e 





Bending Tubes. 
Editor American Machinist: 

The bending of tubes is always a matter 
of more or less difficulty, which increases 
with the thinness of the walls of the tube 
and the shortness of the radius of the 
bend. Tubes of a heavy gage that are to 
be bent to a large radius are comparatively 
easy to bend without an excessive amount 
of crinkling or flattening, but with a tube 
whose walls are very thin, and the radius 
of bend short, it becomes quite a different 
matter. 

Some time since it became my duty to 
rig up a fixture to bend a % inch outside 
diameter hard drawn copper tube, having 
a wall but .o12 thick. Several methods 
had been tried with but poor success—the 
tube filled with sand, water, rosin, bent 
by heating the long side of the bend with 
a torch and finally a fixture had been 
made with a grooved form and a grooved 
roll, but all proved inefficient. As the 
tubes were to stand side by side in a long 
row and be in a very conspicuous place, 
uniformity of bend was essential. 

Having designed fixtures for 
bending tubing for automobile work, the 
design for the fixture was finally given to 
me, with the remark: ‘Someone said you 
knew how to bend tubes. Here’s a job we 
are stuck on. We have overrun our prom- 
ise of delivery, so get us out something 
that will do the business right off quick.” 
It is needless to say I knew from past 
experience what “right off quick’ meant, 
and was not slow in getting my 


several 


cTOSS 
section paper into action. 
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of the tube in length The shoe B is 
preferably of machinery steel grooved to 
comply with the form of body groove, 
ind should exceed the developed length 
of the bend by some inches, and enough 
extra should be allowed so that a portion 
can be cut off for the gripping shoe K 
The shoe B is guided by a flange on each 
side of the wheel C, which is of the proper 
diameter to fill in the distance between the 
shoe B and the stud D when the tube is in 
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way of bending that has never failed to 
work. 

When but one or two pieces are re 
quired, I have made a fixture of rock ma 
ple which stood up well and did the work 
required in a satisfactory manner 

V. A. Hi 
Mechanics as Machinery Salesmen. 
Editor American Machinist: 
Your correspondent Art. Isan at page 


165 don’t understand why mechanics in 
manufacturing plants are not made sales 
men and advertisement writers in prefer 


“The 


manager could help himself by calling in 


ence to office subordinates. He says: 


the shop man.”’ 
I think Art. Isan 


ion as to what kind of material and ex 


is wrong in his opin 


perience is required make a success 


ful salesman. In the line of machine tools 
which he has taken up for text he says 
the young man from the vise or the lathe 
can certainly develop into a better sales 
man than the stenographer. In reply to 
this assertion I simply say that according 
to my experience he is wrong. I have 
been connected with the manufacture of 
machinery of all kinds for the past forty 
years—as foreman, superintendent and pro 
prietor—and have run against salesmen of 
all types and all nationalities, and I am 
free to say that a mechanic who is prac 


tically master of his trade—no matter what 


branch of it—will make a failure as a 


salesman. There is not one mechanic in a 
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place, and should rotate freely on the stud 
attached to the bending lever, L. 

The action is simple and the success in 
bending is due to the tangential bend pro- 
duced by the shoe B, the bend being al- 
ways of as long a nature as possible 

I have bent both solid drawn and brazed 
tubing from '%-inch iron pipe to 2-inch 
12-gage brazed steel tubing, and while I 
realize that the method has its limita- 
tions, it is also a cheap, efficient and rapid 
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hundred who has any business experience 
Shopmen are generally so full of conceit 
and mechanisms that they have no space 


left for business ideas. I was 
tendent of a tool works in this country for 


superin 


about ten years, and saw it grow from a 
small shop to perhaps the largest in the 
During that time I met s: 
from all over the country and in a 


world. ilesmen 
ll lines 
This company had a president who never 


bragged much about his mechanical ability 
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when at home, but away from home as a 
mechanic and a salesman he had no equal; 
and when this president quit the road and 
had to select salesmen to represent his 
company on the road he did not select me- 
He brought to me one day a young 
face, about twenty- 


chanics. 
man with a smooth 
two years of age, well dressed and of good 
manners. This president told me to show 
him around the works, which I did, think- 
ing he was the son of some railroad pres- 
ident from whom we were to secure a 
large order of tools. He had never been 
inside of a machine shop before in his life. 
| asked the president as soon as I met him 
who the young man was. He told me he 
was going to train him for a salesman— 
but at that time I was of the same opinion 
with Art. Isan when he wrote his article. 
My opinion has changed. That smooth- 
faced boy—for that was all he was—is to- 
day the secretary of the largest machine- 
tool company in the world, and I suppose 
receives a large salary. A little later an- 
other young man was brought to me to 
make a salesman of; he came out of the 
office of a glass works. He soon made a 
successful salesman and is to-day manager 
for a large machinery house. We had an 
other experience in a man who is now 
known North, South, East and West, in 
town, city and hamlet, wherever a grind- 
stone is turning. He never boasted much 
about his ability as a mechanic; he left 
the shop and assumed the role of a sales 
man, and it did not take long for him to 
catch He allowed a contract 
to slp from him; he was “up and doing” 
or knew a 


on never 


never saw 


To-day he is president 


night and day; I 
better salesman. 
of the shop he traveled for. 

And now for the other side. I knew a 
man who was a graduate of Yale College, 
had served his term at the machinist trade, 
was a skilled draftsman, and familiar with 
all details of machine tools. He was called 
on several times to go after a deal when 
the other man I have spoken of was busy. 
To make a long story short, he was a rank 
failure. He never made a sale. He did all 
the talking and started in at first sight to 
tell the possible buyer what he wanted, 
condemned all the tools the man had in his 
shop and the methods of doing his work. 
This is the type of salesman a mechanic 


makes. 
I will tell a little story about a sale 
made by a smart fellow who was not 


“raised in overalls” and for which he was 
promoted. A company in his city was in 
the market for a large gum belt—I mean 
i. long and wide belt. The young man 
secured the order and promptly sent it to 
time the belt was 
received and arrangements were made to 
When the belt was un- 
rolled it was discovered that it had a large 


the factory. In due 


put it in service. 
hole in the center. The man who took the 
sent for at 
the hole he said, “It must be 
there for some good purpose, or it would 
the belt.” He the 


order was once, and as soon 


as he saw 


not be in convinced 
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superintendent to that effect, the belt was 
put to use, and in a few days the manager 
of the factory came on and agreed to send 
another belt at the same terms. This 
young man was made manager of the 
store, and is in that position to-day; he is 
not a mechanic. 
JosepH H. SprinGeR, Sr. 





Protecting Plug Gage Ends. 
Editor American Machinist : 

The accompanying sketches show how 
the ends of plug gages may be protected 
from accidental bruises without detracting 
from their usefulness. Fig. 1 shows a pro- 
jecting rim turned on the end about % 
inch high. It serves to stand the gage on 
and protects it from coming in contact 
with hard substances on the ground edge. 
Fig. 2 shows another method. In this case 
the bottom edge is reduced in diameter 
about 1-16 inch for about 3-32 inch deep, 
and a brass ring, Fig. 3, bored out 1-32 
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time limit for the work, based on the best 
time made on the particular work in hand, 
often the same men did _ twelve hours’ 
work in eight hours. I once carried this 
idea out into setting the time on each job 
of machine work when making tools and 
jigs, where every piece was different, and 
I had the chance to follow up the work 
The men usually made 25 per cent. better 
wages, but it requires a great deal of time 
to follow it up, and also time in following 
each man on each piece. 

For instance: I would make a sketch of 
a piece and put down the limit of time 
Any time saved on this would be marked 
opposite the estimated time and would be 
paid for. If the man fell short of the 
estimated time he would still get paid for 
all the time spent on the job; but this fail- 
ure would not be considered as definite 
proof that the time estimated was wrong 
In view of the fact that the man is sup 
posed to make an effort to reduce the time 
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PROTECTING 
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inch less than the ground surface of the 
gage and having a saw cut made diagon- 
ally across one side is sprung The 
ring has sufficient grip to hold it in place. 
These brass rings are very cheap to make 
and serve their purpose admirably. 
London, Eng. C. H. ALEXANDER. 
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That Eight-Hour Day Experiment. 
Editor American Machinist: 

At page 300 I notice an account of an 
eight-hour day experiment. It seems to 
me that this can only be successfully done 
on repetition work, the time of which has 
been previously established. As to gain 
ing one hour in nine, I consider that, as a 
general thing, it requires very little effort 
on the workman’s part to make this up, if 
In saying 
from his 


he has been working day work. 
this I mean to detract 
honesty, but I have had so many cases 
where the 


do not 


come under observation 
men have surprised themselves in what 
they have accomplished. While thinking 
that they were doing about all that could 


be expected, if they were then given a 


my 


2. FIG. 3. 


PLUG GAGES. 


on the work in hand, on account of the 
premium, and has made an effort and 
failed, I consider he is at least entitled to 
his regular pay, for he has done more 
work in the time consumed in trying to 
earn the premium than he would have 
done in ordinary day work, and the em- 
ployer is ahead even when paying him his 
regular wages. Everyone will have days 
when everything goes wrong, for one rea 
son or another; at least I have found it so 
with the majority of people. On the other 
hand, it is possible to make a mistake in 
estimating on something that is unusual: 
but when a handled different 


classes of work and is conversant with all 


man has 
of the machines and their equipment ot 
tools, and is further in a position to dic 
tate the methods to be employed, it should 
be rare for him to make a mistake in his 
estimate of the time required. 

I would like to see the comparison in 
the time on the the 
and the nine-hour day, expecting. 

that considerable 
done in 


same work done in 
eight- 


as | 


work could be 


said above, more 


the eight hours 
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with an incentive than in the nine hours 
without an incentive. But why not intro- 
duce the premium plan at once in such a 
shop where the time is evidently known 
for doing a certain arnount of work, and 
get a greater production in a still shorter 
time out of the same amount of help and 
machines, thereby reducing current ex 
penses per piece of work turned out? 
\. MeRTES 





Grinding a Taper Reamer. 
Editor American Machinist: 

Having a taper reamer to grind 1! 
inches taper per foot and not having a gage 
of correct taper, the following method was 
resorted to, based on the belief that the 
high point of a taper is the only one which 
‘an be accurately measured 

A piece of cold-rolled stock A was cut 
off same length as the reamer. This piece 
was centered and two 5-16 pins inserted as 
shown. The back side of pin B was then 
squared by grinding until there was a flat 
about 14 inch wide. The front side of C 
was then squared and the distance over the 
outside of the pins measured with a ver- 
nier. The back side of C was then squared 
to a thickness to be exactly 4 inches from 


back of B, as shown. 4 was then put in 


the grinder and the taper set by grinding 


the ends of the pins until the difference 
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in diameter at high points was one-third 
the required taper—!% inch in this case. 
The reamer was then finished without 
altering the grinder. 

By this method the whole job depends 
on a man’s skill in making fine measure 
ments, and if carefully done gives excellent 
results. W. E. WILBer. 

Complete Combustion of Coal. 

United States Consul Guenther sends from 
Frankfort, Germany, an account of an ad 
dress by Sir John Primrose at a recent 
banquet in Glasgow, Scotland, in which he 
told of a new process for the complete 
combustion of coal. Recently he tried a 
new furnace (as to who invented it we 
are not informed) which seems not only 
to prevent smoke but develops a much 
greater efficiency in the coal used. The 
speaker said of the invention that the burn 
ing of the coal takes place in a chamber 
surrounded by a water jacket, separated 
from the boiler, and that only the gaseous 
products of combustion are used for heat- 
ing the boiler. According to this new 
process a steamer would require less than 
one-half of the room now used for the 
boilers in order to generate the same 
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amount of power, and the weight of the 
heating apparatus would also be dimin- 
ished more than one-half. Air and fuel 
gas are conducted simultaneously to the 
boiler and no unburned gases can escape 
into the air, so that no smoke and no car- 
bonic acid escapes through the smoke- 
stacks. For steam purposes it would also 
be of importance, as it is said that the 


process permits of the use of inferior fuel 


The March Meeting of the American Society of 
Mechanical Engineers—Steel Rails. 

The March meeting of the American 
Society of Mechanical Engineers, held at 
the society’s house on Tuesday evening, 
March 29, was largely attended and profit 
able and enjoyable to all present Mr 
Julian Kennedy, of Pittsburg, gave a very 
complete story of the manufacture of steel 
rails, from the ore through all the pro 
cesses to the finished product Perhaps 
the most unsatisfactory part of all was 
the definition of steel, which was given at 
the beginning of the address. It was said 
that the old and once standard definitions 
of steel are, as everyone knows, more o1 
less incorrect and unsatisfactory, and the 
within Mr 


best definition Kennedy's 


knowledge he considered to be: “An 
alloy of iron which has been fused and 
which can be forged.” A brief sketch of 
the chemistry of iron and steel was first 
given, and then the story was told by lan 
tern slides explained in a conversational 
way The slides embraced photographic 
views and diagrams, each fitting in to the 
series and following its predecessor si 
smoothly as to artfully conceal the care 
and thought which had been given to the 
preparation of the talk as a complete and 
well-balanced whole. The first views 
were of some of the iron mines where 
after the top earth is removed, the ores 
are handled entirely by steam shovels, 
some of the ores running almost as fine 
as flour, which is rather a wonder to us 
who are having such a time trying to melt 
iron chips and shavings. Then interesting 
views were given connected with the trans 
mission of the ore and its various “hand 
lings,” always with hands of iron with 
steam behind them, until it is poured into 
the blast furnace. The construction and 
operation of the furnace and of the Bes 
semer converter were described, then vari 
ous rolling mills and the processes of 
rolling, the difficulties encountered and 
the peculiar and special problems to be 
solved were spoken of. The open-hearth 
process was not omitted and was spoken 
of as likely to continually grow in favor 
and in employment The lecture was 
closed very neatly with a suggestion of a 
composite picture to be made of the super- 
imposed portraits of the successive steel 
workers who have contributed to the won- 
derful development of modern metallurgy 
and the final resolving of the prospective 
picture into an excellent likeness of John 
Fritz. 

The next monthly meeting of the so 
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ciety will be held on Tuesday evening, 
April 26, when Rear Admiral George W 
Melville, now in Europe, will discourse 


upon marine engines 








Gage Numbers Entirely Discarded by the West- 
inghouse Electric & Manufacturing 
Company. 

The Westinghouse Electric & Manufac- 


turing Company issues a small pamphlet 
entitled “The Gaging of Material” which 
an 


is of unusual interest because it announces 


the adoption, by a very large buyer and 
user of material, of an advanced position 
} 


with regard to these matters This can 


hardly fail to exert powerful influence 


for good. Regarding this pamphlet and 


what it represents, one who is prominently 


connected with the manufacturing end of 


the business makes the following state 
ment: 

The Westinghouse Electric & Manu 
facturing Company has is tN d a_ little 
booklet which sets forth its position on 
this subject This booklet is to the effect 
that all gage numbers for materials which 
are ordinarily “‘gaged,” with the exception 
of finished materials, will be dropped by 
this company in their specifications, cot 


respondence, etc. By the retention of the 
existing dimensions used by the various 
gage systems, the company has endeavored 
to avoid the necessity of calling for special 
materials as would be required if a univer 
sal system were adopted The Westing 
house Company, while earnestly desiring 
reform in the way of a universial system 
such as the Master Mechanics’ decimal 
gage, does not wish to introduce a seri 
of sizes which will make it necessary for 
manufacturers to change their existing 
standards. The adoption of a universal 
svstem would also lead to great confusion 
in their own works, due to the fact that 
these gage systems have been in vogue for 
vears and the changes which would be 
required would involve practically every 
design which the company has put out 

It is hoped that the step taken will grad 
ually lead to a consolidation of the large 
number of dimensions which are in vogue 
into a single system where a comparatively 
few dimensions will cover the range neces 
sary to use. It is not expected that this 
change will come about in the very near 
future, but by using the decimal system 
this being constantly before the designers 
and manufacturers, it is hoped that it will 
eventually lead to the desired end without 
the necessity of making radical changes at 
once in a system which has connection 
with the manufacturers of almost every 
kind of material which is known by gag: 
number 

The booklet. together with tables, shows 
the stand which the Westinghouse Com 
pany has taken and gives in detail the 
directions which they have given to their 
employees. They will also issue this book 
let to manufacturers from whom they pur- 
chase materials which have heretofore been 


known by gage numbers 
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Let All See the Plans. 

We have so great a personal interest, as 
have also so many of our readers, in the 
new union engineering house which is now 
being planned, and the erection of which 
will be so soon begun, that we may be ex- 
pected to frequently refer to it as the 
occasions arise for doing so. Especially at 
the beginning is it proper to offer any sug- 
gestions that may by any possibility con- 
tribute to the perfecting of the results de 
sired, and accordingly we welcome the re- 
marks upon this topic in the current issue 
of the Engineering Magazine. It says: 

“While there is no doubt that the best 
architectural skill will be employed in the 
design of the building as a whole, it must 
be remembered that there are numerous 
features in connection with which the 
architects may wisely consider the peculiar 
conditions involved.”’ 

These conditions it proceeds to enumer 
ate and discuss in a wisely suggestive way 
We cannot here go over the numerous sug- 
gestions in detail. It says in conclusion: 

“These are but a few of the special re 
quirements which may be readily provided 
if considered in advance of construction, 
but which would be found difficult and 
costly of attainment afterwards. A build- 
ing for engineers should exhibit in every 
detail the latest evidences of engineering 
skill and judgment in construction and 
adaptation for its uses, and with all 
branches of the profession represented in 
its occupants there should be no difficulty 
in obtaining the best expert advice for 
every detail of the work.” 

We do not want primarily a splendid 
piece of architecture or a masterpiece of 
any individual architect. What is wanted 
is a building of many functions each of 
which it will best fulfill for all the societies 
and for every individual member. Of 
course, as a place of public meeting, a most 
imperative condition is that all shall be 
able to hear with ease. That this is not 
impossible we have positive assurance in 
Carnegie Hall in this city, where perhaps 
four times as many people are often gath- 
ered as will ever assemble in the engineer- 
ing hall. It will be a disgrace to the engi 
neering profession if a hall is not built 
with better acoustic properties than those 
of the main hall of the engineers of Fifty 
seventh street. 

While the hall or halls for the meetings 
of the societies, including those of the 
committees and the smaller gatherings, are 
the most prominent and the first thought 
of feature, we are far from asserting that 
it is of most importance, or that it should 
overshadow or in any way crowd or en 
croach upon any one of at least two or 
three others. Fortunately neither function 
need encroach upon the other, but much 
thought is necessary to cémbine the whole 
requirements satisfactorily. The building 
must embody arrangements which in their 
entirety have never before been satisfac- 
torily adjusted in any single building. The 
preparation of the plans, therefore, is a 
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work of unusual responsibility and of most 
exacting requirements. The work cannot 
be done straight through by any human 
being. The best is by no means the first 
thing thought of, nor thought of at all by 
one or a few. It will be well for as many 
as possible of those interested to know as 
much as possible of the plans as they ma 
ture and before they are irrevocably fixed. 
An exhibition of the plans cannot fail to 
provoke valuable suggestions and also 
stave off the worst manifestations of the 
inevitable grumblers and fault-finders after 
the fact 
The Simplification of Words, 

In The Munsey of February last Bran 
der Matthews has an article entitled “The 
Development of the English Language,” 
which is far enough removed from any- 
thing pertaining to machinery and yet 
somehow this very interesting article by 
the professor of English Literature in Co 
lumbia University reminds us of some ot 
the things that machine designers and ma- 
chine builders have been doing during the 
past twenty-five years. They have been 
lopping off and rooting out mere orna- 
mentation and superfluities of one kind and 
another; they have been simplifying and 
reducing things to a strictly functional 
basis This is precisely what Professor 
Matthews advocates doing so far as possi- 
ble with our English. He points out the 
fact that changes in spelling and in the 
meaning of words always have taken place 
and are now doing so, and he, believing, 
as he declares he does believe, that Eng- 
lish is to become eventually the dominant 
language of the world, thinks we should do 
what we can to eliminate mere curlycues 
from it and to simplify it as much as pos 
sible. In doing this he points out that we 
need not feel called upon to be strictly 
consistent, but may simply go ahead and 
simplify the spelling of certain’ words. 
leaving other perhaps analogous words to 
be simplified later. 

There is of course a literature of the 
mechanic arts. Machine builders are con 
stantly producing, in the form of catalogs. 
specifications and technical articles, matter 
that is to be read and studied by others 
interested in these things here and abroad 
Why is it not peculiarly appropriate that 
machinery men whose work in their own 
line shows so plainly their appreciation of 
simplicity and functional design should 
simplify their English as much as possible, 
at least so far as is unequivocally endorsed 
by such authority as is Professor Mat- 
thews, to say nothing, of others? This 
endorsement covers the use of such spell- 
ings as catalog, program, meter, tho and 
altho, He says nothing of hight in place 
of height nor of sulfur instead of sulphur, 
but we have long used the former and for 
some time past sulfur has been used in 
works in chemistry and is used by the 
United States Patent Office. Needless to 
say Professor Matthews deprecates the re- 
introduction of the superfluous u in labor, 
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color, honor, etc., and he virtually throws 
open wide the door for reform and im- 
provement by declaring that those who be- 
lieve in avoiding the employment of use- 
less letters should simply drop them and 
that the dropping of them may “afford fit 
occasion for explanation that there is no 
standard of spelling in English and that 
usage has always been shifting.” 

It seems to us peculiarly appropriate that 
the technical journals and technical and 
professional societies should take up these 
matters and not be the last to adopt re- 
forms that are needed and that in the field 
to which they pertain are strictly analogous 
to the work done by engineers generally. 
We propose to progress a little along this 
line and assure those of our readers who 
may see the propriety of doing likewise 
that they will have the backing of the high- 
est authorities 

Something for Almost Nothing. 

\nother remarkable invention for get- 
ing the best of Mother Nature comes to 
us from St. Joseph, Mo., and, as usual, a 
stock company has been formed to exploit 
it and erect a factory for its production. 

The invention, we are told, “will doubt- 
less prove the greatest invention of the 
twentieth century,” a statement that shows 
large prophetic powers at least, and is a 
heater which is to “produce heat and pow- 
er without combustion.”” It is to do every- 
thing that is now done with smoky coal 
at “less than one-half the cost’ of “any 
other known process.” There is to be no 
more going down to the cellar in the 
early morning and in abbreviated attire, 
with the thermometer 20 degrees below 
zero, to find the furnace fire out, the for 
tunate owner of the apparatus having only 
to turn himself over in bed and touch an 
electric button in order to start the appara- 
tus and have the house warm and com- 
fortable at breakfast. 

The apparatus, which is the result of 
over twenty-three years of work prose- 
cuted in the midst of “many seemingly in- 
surmountable obstacles,” is thus described 
by the St. Joseph Press: 

“The principal parts of the mechanism 
are a double cylinder, and a spindle, not 
unlike a wire gun cleaner. In the work- 
ing model now on exhibition in the base- 
ment of the First National Bank building, 
the cylinder is about 3 feet in length, and 
the spindle, which revolves inside of it, 
is of equal length. The cylinder is about 
12 inches in diameter; the spindle 6 inches 
in diameter. Inside the outer jacket of the 
cylinder is another smaller cylinder of brass, 
the space between being filled with water. 
Inside this smaller cylinder revolves the 
core or spindle, which rubs against the 
brass casing, creating the friction which 
heats the water. 

“The motive power used in producing 
the friction, which produces the heat in 
this friction heater, may be electricity, gas- 


oline, gas, water, wind or any other power, 


and the power required is very light. In 
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the case of street cars, railroad cars, auto 
mobiles and carriages the heater can be 
attached to the axle, and the revolution of 
the wheels of the vehicle will furnish the 
motive power.” 

Our readers are well-known to be afflict 
ed with that superior knowledge which 
sometimes scoffs at the productions of un 
known inventors. Should they be skeptical 
about this one we will reniund them that 
Dr. Lardiner is said (untruly, to be sure, 
but that does not injure the story) to 
have predicted that a steamship could not 
cross the Atlantic. Moreover, the inven 
tion is patented “throughout the civilized 
world,” and what better proof of merit 
could it have than that? Knowledge of 
nature’s laws has, of course, a certain de 
gree of usefulness. When an invention is 
of hi 


cation of old principles, such knowledge 


imited scope or is merely a new appli 


has been known to detect fallacies and 


point out pitfalls, but there are cases 
when the broader view of pristine igno1 
ance Is necessary to th mmprehensive 


sizing up of a revolutionary invention. It 


the present case we are told that the in 
vention “is destined to revolutionize all 
ideas with reference to the methods of 
producing heat and power.” Under sucl 
circumstances a knowledge of a few fun 
damentals is of no avail—at any rate of 
no avail in convincing a few promoters 
and investors that they are engaged in a 
wild goose chase It is necessary to watt 
until someone has exchanged some good 
money for some equally good experience 
A Comparison Without Meaning. 

Some comparisons have been made he 
tween the incomes, cash capital, ex 
penditures, etc., of the United States Gov 
ernment which we think are liable to cause 
some misunderstandings and to becloud 
things somewhat. To quote one writer on 
financial matters 

“It appears that while the assets of the 
United States Steel Corporation are 
$1,583,845,208, the amount of cash in the 
United States Treasury is $1,413,110,668 
The combined capital stock and the bond 
ed indebtedness of the Steel Trust are 
$1,436,722,135, while the interest-bearing 
debt of the United States is $901,470,950 
The combined dividend and interest pay- 
ments of the Steel Corporation amounted 
last year to $68,748,392. The interest pay- 
ments of the United States Government 
were $28,556,348. The gross earnings of 
the company were $536,572,871, and the 
income of the United States was $560,396, 
674. The operating expenses of the Steel 
Trust were $409,268,590, and the expenses 
of the United States Government were 
$477,542,659. The year’s surplus was $12,- 
304,916 and the estimated surplus of the 
government will be $14,000,000.” 

We do not see that such a comparison 
means anything whatever. The govern 
ment is not carrying on manufacturing 
operations to any great extent, nor is the 
United States Steel organization carrying 
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on governmental administration, The work 
done by government officers and employees 
is for the most part entirely different from 
and with a different object than that done 
by the officers and employees of the United 
States Steel Corporation 

That one happens to receive or to spend 
more cash than the other seems to us to 
be of no particular importance, tho of 


course it may be, in a certain way, mildly 


interesting The power and strength of 
the government do not depend upon th 
mount of money it handles, but upon 

moral support given it by citizens gen 


erally 


The Summer School of the University of 


Wisconsin. 

Che fourth annual session of the Sum 
ner School for Artisans held under the 
direction of the College of Engineering ot 

e Unive ty tf Wisconsin begins Jun 
27 n ntinue fi 1 per l i 
weeks 

Courses of study are offered in the f 
lowing subject 

Steam, Gas and Other Hleat engines 
Lectures on the theory oft heat, the oper. 
tion and methods of testing steam, gas and 
ur engines, boilers, compressed air and 


refrigeration plants 

Applied Electricity—Theory of direct 
ind alternating current dynamos and mo 
tors, the operation and methods of testing 
electrica machinery batteries, transfor 


mers and other apparatus, photometry 


ind calibration of instruments 

Mechanical Drawing and Machine D 
sign—Elements of applied mathematics, 
courses in mechanical drawing and ma 
chine design adapted to the preparation of 


the students 

Materials of Construction, Fuels and 
Lubricants—Lectures on the properties ot 
materials accompanied by laboratory 
tests; lectures on fuels and lubricants 
with laboratory tests on the heating valu 
of coals and efficiency of lubricants 

Shop Work—Practice with hand tools; 
wood- and metal-working machinery, and 
in blacksmithing and patternmaking 

The requirements for admission do not 
extend beyond a working knowledge of 
English and arithmetic, but the policy is 
to allow a large amount of individual 
work, so that the student may take advan 
tage of all the preparation he has _ ob 
tained 

One of the leading purposes of this 
school is to supplement the work of the 
correspondence schools by extending to 
the students of such schools facilities for 
laboratory and shop practice. In_ past 
years many of the students of the sum 
mer school have been of this class 

The entire necessary outlay for living 
expenses and school fees for the six 
weeks’ term is estimated at $50. The fees 


are alike to residents of all States. 





Another difficulty which may prove a 


serious one is reported in connection with 
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the erection of the proposed engineering 
building. It that the two 
lots on Fortieth street, where the Engi- 


seems one of 
neers’ clubhouse was to have been erected, 
is subject to the provisions of a will made 
in 1872 which restricted the property from 
ever being used for other than residential 
purposes. Other the 
block is tied up in the same way, and re 
cent efforts to release it have brought out 


property in same 


a decision sustaining the provisions of the 
will as to all the properties involved. In 


the case of one residence which in_ the 


absence of an adjoining property owner 


was altered over to fit it for business pur 


poses the decision is that it must be re- 


stored to its former condition. Of course 


s the matter now stands the interests of 


present Owners of property are concerned 
ind their rights are likely to be maintained 


courts if they choose to contend 


by the 
for them 

[he question arises as to what should be 
the proper course for the clear designation 
f the For a 
long time it has been understood that the 


various kinds of shapers 


term “crank shaper’ meant a shaper in 
which there is a crank above the ram and 
fitted Whitworth quick 


motion 


usually with a 


return The other form of shaper 
in which there is a slotted lever below the 
ram by which the quick return is obtained 
has usually been called a “pillar shaper’’ 
to distinguish it, notwithstanding the fact 
that this style of shaper has, as a matter of 
fact, a crank also. Recently there seems 


to be a tendency among builders to call 
the pillar type of shaper a crank shaper 
without any further designating term. This 
led to 


increase, and it 


has confusion which is likely to 


would seem better to call 
the latter type of shaper a “pillar crank 


shaper,” perhaps, or at least something 


which will indicate by its name that it is 
different from the particular style of shaper 


which has always been known as. the 


“crank shaper.” 





Advertising managers representing var- 
ious manufacturing establishments in 
Cleveland have formed an organization to 
be known as the “Manufacturers’ Adver- 
tising Club” and in which it is proposed to 
have papers read from time to time by 
advertising experts. The president of the 
club is Mr. Chas. B. Shanks, of the Win- 
ton Motor Carriage Company, and its sec- 
retary, Mrs. F. A. McIntosh, of the Stan 


dard Tool Company. 





The National Electric Company, of Mil 
waukee, successor to the Christensen En 
gineering Company, has fitted up dining 
rooms and a kitchen for its officers, office 
heads of the 
Meals will be served at noon 


employees and mechanical 
departments 
free of all charge, the company expecting 
its return in the way of better understand- 
ing resulting from meetings at table, and 
in a somewhat shorter noontime cessation 
of work than now prevails. 
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Some New Things. 
\ NEW DRILL. 

The half-tone shows a new wall or post 
drill made by Boynton & Plummer, Wor- 


POST 


cester, Mass. There are many spots about 


a shop where it would be convenient to 

















\ NEW POST DRILL. 


drill as but 
where a regular floor drill could not find 
None of 


a handy drill are sacrificed in the arrange 


set up and use such a this, 


room. the desirable features of 
ment, and the drill is of sufficient size and 


strength for the general work of the aver 
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lever and screw feed are provided, with 
instantaneous change from the one to the 
other. The spindle has a No. 3 Morse 
taper socket, and its weight’ is counter- 
The cams take a 234-inch belt, 
and the countershaft, which at 230 
turns per minute, has 10-inch tight and 
loose pulleys for 3-inch belt. 


balanced. 
runs 


A TWO-SPEED PLANER COUNTERSHAFT. 

The cut shows a new planer counter- 
shaft by means of which the operator has 
at instant command two different cutting 
speeds while retaining a constant backing 
speed. The large pulley 4 which drives 
the backing train of the planer is keyed to 
stopped 
started by the shipper lever at R 
the belt to the tight and loose 
pulleys J and J. The pulley B, which is 


the countershaft, which is and 
con- 
trolling 
the driving pulley for the cutting stroke 
of the planer, is secured upon the end of 
a long sleeve fitted to turn freely upon 
the shaft. Next to pulley B and upon the 
same sleeve is the loose pulley C and next 
to that the pulley D keyed to the sleeve, 
the outer end of the sleeve is the 
clutch F by 
the sleeve may be locked to the shaft. 


and at 
which 
The 


sleeve, driven by pulley ), and the shaft 


friction the action of 


driven by pulley J, run at different speeds, 
say 200 turns for the former and 500 for 
the latter, or any other speeds most suit 
able. It is 
detail 


not necessary to describe the 


The hub L 
the shaft and this is overhung by part .\ 


clutch in is keyed to 


of the sleeve. Between these in the space 
K is a split ring, one end of which is 
pinned to L, the periphery of this ring 
normally just clearing the inner surface 
of N. By the action of the lever O on the 
outer end of the tumbler M the ring is 
and shaft are se- 
curely locked together. In doing a job of 
heavy planing or in working hard mate- 


8, d 


distended sleeve and 






































\ TWO-SPEED 


drills to the 
inches, the spindle having a vertical move 
the 


age shop. It 


ment of 1114 «nches, while table has 


a transverse of 18 inches, so that 24 inches 
can be secured between spindle and table 
Both 


Drills can be as large as 1! inches. 





PLANER 


center of 24° 


I ) 
| a 
t | | ] 
| 
ime n ' tt 


COUNTERSH AFT 


rial where the slower speed is required 
the belts are thrown on to D and 7] re- 
spectively. To at the higher speed 
for a finishing cut the belt remains on J 
as before, but the belt at D is thrown on 
It will be noticed 


run 


to the loose pulley C. 
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that the face of this pulley is wider than 
that of D, so that when the belt is off the 
face of D the shipper is at liberty to move 
an inch or farther. In 


so moving this 


short distance the projecting wedge at T 
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will be understood from the section Fi 
The 


shaft b, revolves the 


rubber-tired wheel a, through 


permanent 


g. 2. 


the 


magnet c¢ 


at a speed determined by that of the piece 


being tested. The magnet c is in 











ring 








IG. I \ CUT METER 


point in 


When the 


acts upon the adjustable screw 


lever O and operates the clutch 


shipper is withdrawn enough to release 
the clutch the belt is still running upon 
the loose pulley C and the cutting drive 
of the planer is stopped. This counter 
shaft has been tested with overloads and 
rough usage, and has been found satis 
factory and reliable. It is made by the 
Cincinnati Planer Company, Cincinnati, 
Ohio, and can be furnished with their 
planers. 
4 CUT METER FOR MACHINE TOOLS, 


The advent of high-speed steel has made 
pressing the need, which has always ex 
isted, for an instrument for determining 
the speed of work and tools in machine 
shops and we show herewith an instrument 
called very appropriately a cut meter, 
which seems to meet all requirements and 
in a very neat and effective way 
tachom 
the 


graduations and the diameter of the driv 


The instrument is essentially a 


eter, having such a relation between 
ing wheel that the graduations read in feet 
per 


of the wheel instead of, 


minute traveled by the circumference 
as usual, in revo- 
lutions per minute. It is hence 
sary to hold the 
ber-tired 


the 


only neces 
the rub 


the 


instrument with 


wheel in t work, 


the 


contact with 


when graduations—seen through 


window in Fig. 1—give the 


dire ct ly 
The 


all positions 


sur 


face speed in feet per minut instru- 
ment is perfectly balanced i: 
and hence may b to a horizontal 
shank of 
a drill in a drill press, to the table of a 


planer or to any 


piece of work in the lathe, to th 


1 7 
other tool or 
lie 


ope rates 


piece ot 
work, however it 
The 


ciple which is 


may 


instrument upon a prin 


new in such tools and which 
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soft steel ring Phe lines of force from 
the permanent magnet take the direction 
shown by the arrows in the detail view 


and, during the revolution of the magnet, 


generate eddy currents of electricity in the 


aluminum disk, the result of which is a 


dragging force tending to rotate the disk, 


which action is proportional to the speed 
of rotation of the magnet The tendency 
to rotate the disk is resisted by the hair 


spring /1, the law of which corresponds to 
that 1S, the twist 


that of the applied force 
7 the 


of the spring is proportional to 


Phe of the 


ing 
force applic d 


disk 1s 


turning 


thus a measure of the speed and, more- 
over, the scale which indicates it is un 
tormly divided throughout tts lengt] 

The workmanship of the instrument 1s 
f precision grade throughout. The main 
shaft runs in ball bearings and the shaft 
of the aluminum disk is supported in sap 
phire jewels The magnet is of special 
nagne et nd is magnetized, tested, aged 
ind then rete ted se which mw iny 
SS Of magne ! wing rejected The 
calibration is effected by turning the ball 
earing cage which, being threaded ex 
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FIG. 2. SECTION 
form with a very sm air gap, as shown 
in the small detail at the I \bove the 
magnet is a partition d supporting the 
lower bearing of the shaft e¢ which carries 
a thin aluminum dis] ibove whicl t 
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currents generated by the revolutions of — in both directions, but the tachometers will 


be made to so read 


The 


the magnet 


The instruments are normally graduated instrument is the product of the 


to read up to 250 feet per minute, each Warner Instrument Company, Beloit, Wis 

division of the scale indicating 5 feet, but \ TEN-FOOT BORING MILI 

finer readings may be made by estimation \t page 1412, Vol. 26, we gave some 
[he same principle is obviously applica illustrations of an 8-foot belt-driven bor- 

















FIG, I TEN-FOOT BORING MILI 


ing mill made by the J. Morton Poole Com 


pany, of Wilmington, Del., and we show 


revolutions 


ble to tachometers reading in 
per minute, and it is the intention to follow 


this instrument by one of that character. herewith the 10-foot machine 


The present instrument, being portable, 


there is no occasion for making it to read 
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as arranged 
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for motor driving, including additional 
features of the cross-rail elevating mech- 
anism. 

The motor used may of course be of any 
make having suitable power and regulating 
properties. The shown is by the 
Crocker-Wheeler Company, and has a 50 
per cent. speed reduction, in addition to 
which four ratios of back gearing are pro 
vided. The driving of the table is. by a 
Hindley worm gear. The motor also per- 
forms all functions of elevating the cross- 
rail, traversing the tool heads and raising 
and lowering the tool while the 
changing of table speeds and tool feeds is 
accomplished by the manipulation of levers 
and hand-wheels. 

The driving chain gear runs loose on 
the back gear shaft, and may be engaged 
directly with it by pulling out the lever 
shown at the extreme right of the base in 
Fig. 1, while by pushing this lever in, a 
back gear ratio of one to eight is obtained. 
The back gear shaft carries two gears 


one 


bars, 


which drive loose friction gears on the 
aoe 
of 
p&p) 
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worm shaft at ratios of One to one and 


one to three, these friction gears being en 
gaged by turning the hand-wheel project- 


1 
the base in 


ing from one or the other 
direction. The combination of lever and 
hand-wheel gives the four back gear speeds 


combination with the 


variable 
eds 


24 revolutions per minute 


which, in 


motor speeds, give a range of table spi 


of from % to 


The vertical lever at the left of the elec 


trical controller gives four rates of powet 


feed and a quick traversing speed to the 


right-hand head, while the inclined leve: 


below the hand-wheel gives four additional 
fe ed ] tl 


levers Wpoi 1¢ 


rates of Simil 
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pulley and the « lecting gearing are re- 
from the 
a silent chain 


moved, the shaft ¢ being driven 
back gear shaft by means of 
within the bed 

the 


with 


movement ot 
clutch d 


Lever a controls the 


cross-rall by engaging the 


me or other of the mating clutches ef 
which, through the gears shown, drive the 
elevating screw Gears i and i are con 
nected direct. while 7 and k have an idler 


vetween them and the screw is thus made 


l 


to turn in either direction, as desired 
Shaft m extends through the bed and thus 
drives the screw n at the opposite upright 
\t s shown an adjusting screw for 
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COMBINED PUNCHING 
other side of the machine perform the 
same functions for the left-hand head. Of 
the two hand-wheels on the end of the 


cross-rail the upper engages and disengages 
the movement of the tool 
the tool head, 
wheels upon the other end controlling the 
left-hand tool 
The lever of which the end is pro 


bars and the 


lower of similar hand 


same movements of the 
seen 
jecting above the gear box, shown also as 
a in Fig. 2, controls the elevating and low- 
This 


arranged for 


ering of the cross-rail illustration 


shows the machine as line 


shaft driving, the power for elevating the 


. cross-rail being delivered to the pulley > 


When the machine is motor driven, this 


AND 


SHEARING MACHINE 


the table As 
12,000 


alining the cross-rail with 


lifted s about 


the weight to be 


pounds, the elevating screws are suspended 


by ball bearings of which one 1s shown 


al [ 
AND SHEARING MA 


COMBINED PUNCHING 


CHINI 
illustration shows 


The 


one of a 


accompanying 
line of motor-driven combined 
punching and shearing machines made by 
the Royersford Foundry & Machine Com 
pany, of Royersford, Pa 

The motor, which is of the 


Wheeler make, 


applies the 


Crocket1 
is well out of the way and 


} 


power vetween the flywheels 


without greatly increasing’ the distance be 


> ; 
] 


tween them But one gear reduction 1s 


used between motor and flywheels, and th« 


placing of the flywheels on the second 
shaft, while giving sufficient flywheel et 
fect, protects the first pair of gears from 
the shock due to the effort of the wheels 


[The main gears are of steel, while the mo 


tor pinion is of rawhide The clutches 
have both hand and foot control Che 
machine shown has an 18-inch depth of 
throat on both sides and has lower jaw 


pieces which may be removed to facilitate 


the punching of I-beams and channels 
On the shear side the machine is capable 


of cutting a length of 6 inches through 4%4- 
round bar 


inch plate, or of cutting 1 


while on the punch side it will punch 1 


inch holes through 34-inch iron 





“Milling Machine 
published at page 4009, 
Holz, Jr., be 


Associa 


Che 
Feeds and Spee ds,” 
was a paper read by Fred H 
fore the St Metal 


Statement of that fact 


article entitled 


Louis Trades 


tion was inadver 
tently omitted in connection with the paper 


It is reported that the American Loc: 
motive Company has secured control of 
the Rogers Locomotive Works in Pater 
son, N. J., and considerable interest 1s 


manifested in the question of what is likely 


to be done with the works. Citizens of 
Paterson have done a great deal to keep 
the works going, and with that end in 
view some property has been given to the 
company which has been operating it It 


is feared that the “locomotive trust” will 


shut the works down, and if it really has 
cured nty f wi ulk that 
would be em kely « ‘ 
Personal. 

Cha Wate { ntendent f 
ie Bradley Manufacturing Company, A 
legheny, Pa esigned ft effect 
April 1 Mr. Waterman was associated 
with the Armington & Sims Engine Con 
pany, Providence, R. I., for umber of 

ears 
The Canadian Westinghouse ( ompany, 


Limited, of Hamilton, Canada, has recently 


engaged ( ( Starr, who was formerly 


with the 


& Co.. to act as its 


onnected 


firm of John Starr, Son 


representative in. the 


maritime provinces, with headquarters at 
134 Granville street, Halifax, Nova Sco- 
tia. The maritime provinces are included 
in the district of the Canadian Westing- 


house Company's Montreal office, and Mr. 
Starr 


that office 


will be consequently an attaché of 


Business Items. 


The Diamond Match Company, with a 
of testing the efficiency of the Reeves variable 
speed transmission, placed an order with the 
manufacturer, Pulley Company, Co 
Ind fall, for 

After giving it a rigorous 
Barberton, Ohio, for a 
decided it 


view 


Reeves 
trans 
test in 
period 


lumbus, last one 
mission 
its factory at 


of over six months, it 


early 


was entirely 


practicable and recently placed an order for 
six more machines As fast as convenient it 
expects to make further installations of these 
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until eventually its plant will 
with them throughout. ‘The 
office of the B. F. Sturtevant 
just placed an order for 
transmissions. The Sturtevant 


transmissions, 
be equipped 
I’hiladelphia 
Company has 
fifty Reeves 


also 





Company uses them on its rotary cement 
kilns and coal conveyors. 
Manufacturers. 
Canton (Ga.) Cotton Mills will enlarge 
their plant. 
Fire has destroyed the Fort Worth (Tex.) 


Vianing Mill. 

Chinnabee Cotton Mill, Talladega, Ala., will 
add 1,500 spindles. 

Penn Yan, N. Y., is agitating a municipal 
electric lighting plant. 

A factory is being built at 
the Meade Roofing Company. 


Philadelphia for 


A plant of the Smyrna (Del.) Shirt & 
Hosiery Company has been burned. 
The Ilanover Plow & Handle Company is 


to enlarge its plant at Hanover, Pa 


Eugene Sheer, wagon and carriage maker, 


Lincoln, Ill... may build a new factory. 
John B. Ross & Co., Charlotte, N. C., are 
about starting to build a bagging factory. 
The Acme Mills Company, Portland, Ore., 


proposes to build a breakfast food factory 


It is planned to enlarge the plant of the 
Ilome Pride Range Company, Marion, Ind 


Ind., 
Western 


Toledo, St 


Company 


Decatur, hopes to. get 
Louis & Railroad 

The estate of HL. N. 
large its textile 

The 
pany 


shops 

Slater will greatly en 
mills at Kast Webster, Mass 
Pelham (Ga.) Oil & Fertilizer 
will immediately rebuild burned 


Com 
plant 





rrog & Switch Com 
build an erecting 


The Johnston 
puny, 


shop 


Railway 
Chester, Pa., will 


Bremer & Bielenberg, cornices, Chicago and 


Elgin, Dll, are to inerease their facilities at 
Itgin, 

A. J. Henry & Co., cash register supplies, 
Camden, N. Y., will double their factory this 
spring. 

A. L. Bassett and W. H. S. Harris have 


been promoting a canning factory for Jones 
ville, 8. C. 

(Cotton) Mills 
been largely de 


The factory of the Manetta 
Company, Lando, 8S. C., has 
stroyed by fire. 

The plant at Batavia, IIl., of the Challenge 
Wind Mill & Feed Mill Company 
fire. 


has been 
damaged by 

The American 
cago, IIl., 
Rattle Creek, 


Cereal Company, of Chi 
has decided to locate a factory in 
Mich. 

A serious fire has oecurred at the plant of 
the Brewster Manufacturing Company, 
chy, XN. J 


‘in Jersey 


A large paper mill may be established in 
St. Augustine, Fla., by Hl. G. Otis, of the Los 
Angeles (Cal.) Times. 


Walworth 
facturers of 
mill, GOx200 feet 


ros., Lawrence, Mass., manu 


dress goods, are about to erect a 


tWo-story 


The International Acheson Graphite Com 
pany, Niagara Falls, N. Y will enlarge its 
plant greatly this summer 

The Waterloo & Cedar Falls Union Mill 


Company will, it is understood, overhaul its 


flour mill at Cedar Falls, la 

A big knitting mill may be established at 
Columbus, Miss., through the co-operation of 
the Citizens’ Progressive Union 

A factory building of W. M. Crane Com 
pany, manufacturer of gas stoves, ete., New 


York city, has been gutted by fire 


The W. M. Ritter Lumber Company, of Co 
lumbus, ©., proposes to build a large cigar 
box lumber mill at Kenova, W. Va 
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The Central Machine Company, Niagara 
Falls, N. Y., has asked permission to erect a 
new plant, two stories, 60x120 feet. 

The Fitzgibbon Company, 
N. Y.. contemplates a new office building and 
has some idea of enlarging its shop. 

Plans have been filed for a 319x42-foot ad 
dition to a shop of the Cramp Ship & Engine 
Building Company, Philadelphia, Da. 


soiler Oswego, 


It is proposed to enlarge the plant of the 
Manufacturing Company, twines 
warps, Spartansburg, 8S. C. 


seaumont 
and carpet 
will remove 
Decatur, Ill 
feet. 


Chicago, 
plant to 
320x70 


Cc. Ehmann & Co., 
their wooden mantel 
The main building will be 

The Chattanooga (‘Tenn.) Roofing & Foun 
dry Company is completing tan addition to 
its pattern and wrought-iron department. 

The Western 
lll., and elsewhere, 
Eleventh and York 

The C. R. Harper Manufacturing Company, 
blacksmiths’ Marshalltown, — Ia., 
commenced erection of a faetory building. 

The Company, Rock 
ville, build an ad 
dition, mill 

w. J. 


Electric 
will 


Company, Chicago, 
erect a plant at 
streets, Philadelphia. 


tools, has 


Rock Manufacturing 
Mass., textile goods, is to 
300x380 the old 


feet, on Leeds 


Rainey, coal and coke, Cleveland, ©., 


and elsewhere, is building a new machine 
shop and foundry at Mount Braddock, Da. 
A meeting has been held at the (Commer 


cial Club, Terre Haute, Ind., to discuss a 
heating plant. M. W. Hanna is promoting it. 
The Fishel Brewing Company, Cleveland, 


., intends to has opened 


offices at No. 


build a plant It 
418 Society for Savings Build 


ing. 

It is stated at Benwood, W. Va., that the 
Wheeling (W. Va.) Steel & Iron Company 
will about double the capacity of its tube 
plant. 

A machine shop of the Pittsburg Valve 
Foundry & Construction Company, at Twen 
ty-sixth street, Pittsburg, Pa., have been 
burned. 

The J. R. Montgomery Company, Windsor 
Locks, Conn., manufacturer of cotton warps 


and novelty yarns, plans the erection of a big 
addition. 

The William J. Hooper Manufacturing 
Company, Baltimore, Md., has contracted for 
its new net, twine and rope mill, four stories, 
SOx195 feet. 

Lanesboro, Minn., is to have a large can 
ning factory, due to efforts of Mi.o White, of 
Chattield, and ©. M. Levang, of the 
boro Leader. 


Lanes 


Fk. A. Blank is promoting a factory at 
Smithton, Va., to make the Barlow knives, 
ete. Ilis address is not given, but may be 
Greensburg 

Ek. W. Penley, Auburn, Me., proposes to 
build a $75,000 meat-packing plant with arti 
ficial refrigeration and an electric light and 
power plant 

The Perkins Machine Company, South Bos 
ton, Mass., is fitting up a new shop in War 
ren We lack definite details of the com 
pany's plans 

It is stated at Naugatuck, Conn., that St 
George's Lithuanian Society expects soon to 


build a and woolen fattory on 


Linden 
The 


cotton 
lark 


Allis-Chalmers 


rooads 


Company is moving the 


Dickson plant at Wilkesbarre, Pa.. to Seran 
ton. The. Diekson plant at) Seranton has 
been enlarged 


land at Detroit, 


works of the 


has beught 
the 


Company ; 


Joseph Boyer 
Mich., adjoining 
Pneumatic Tool 


unknown 


Chicago 
object of pur 
chase 


machine plant is 


A complete 
to be built by 
Waynesboro, Va 


foundry and 
the Liberty 
The 


Supply Company, ot 


main building will be 
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60x360 feet. J. O. Crawford, of Waynesboro, 


is general manager. 


John 8S. Hughes, of Le Sueur, Minn., is to 
build and manage a canning factory at or 
near Cannon Falls, for the Cannon Valley 


Canning Company. 

IF. J. Brauer, a carriage manufacturer, has 
bought ground on Commerce street, New 
Haven, Conn., for a two-story building to be 
fall 
factory, $5x142 
boi'er and engine house, 55x39 feet, 
built in Newtown, Pa., for the Excelsior Spool 
& Bobbin 

The Woodstock Cotton Mills, of Anniston, 
Ala., have increased their capital stock from 


erected in the 
feet, and a 
are to be 


A two-story 


Company. 


$100,000 to $250,000, which is said to indi 
cate mill enlargement. 
For beginning construction of a power 


house for the office building of the national 
House of Representatives, $130,000 is recom- 


mented as a new item. 
The Preston-Bell Company, recently formed 


with big capital for manufacturing furniture 


in Manitoba, has commenced to build its first 
factory at Fort Frances. 

A factory building, 100x635 feet, will be 
erected in Dorchester for Charles F. Baker & 


Co., of Boston, Mass., manufacturers of wire 


nails and rubber cement. 
Racine Knitting 
and Wis., have 
Lorenz, of Milwaukee, 
improvements 


the 


seloit, 


Plants of 
Racine 
Fred ©, 
extensive 


Company, of 
been sold to 
who proposes 
merchants 
Retail 


co-opera- 


Youngstown, ©., 
rooms of the 


A meeting of 
has held in the 
Association, to 
tive light and power plant. 


been 
Grocers’ discuss a 

Representatives of the Standard Electric 
Company, Cincinnati, O.. have looking 
for a location for an electric apparatus manu 
facturing plant in the South. 


been 


Work is beginning on a factory at or near 
Alden, La., by the Wood's Rapid Dirt Loader 
Company. The Waddell spreader is to be 
manufactured at the same plant. 


Sec.anton, la., capitalists—John A. Mears, 
W. I’. Boland and ©. Kk. Chittenden—are or 
ganiz ng the Perfection Knitting Mills with 


a capital approximating $100,000, 

Fond du Lac, Wis., common council 
accepted the bid of the Citizens’ Light, Heat 
& Power Company, of Milwaukee, for a fran 
and a new lighting and power 


has 


chise electric 
piant 

J. I. Pittman, of 
vented an apparatus 
tine and the bi-products 
and will, it is said, 





has in 
turpen 
stumps, 
plant 


Valdosta, G 
for extracting 
from pine 
put up a 





esc... 
there. 

George W. Kavanaugh, James Ek. McLaugh 
lin and Freaerick W. Kavanaugh, cotton and 
woolen manufacturers, of Waterford, 
N. Y., contemplate building a branch mill in 
the South 

N. F 
pany of 
preparing to 
of nearly $200,000 We 
cold storage 

G. M. Darks 
ter, bitehburg, 


. ' 
goods 


York, with a 
Nashville. Tenn., is 
hous’ at a 


that it 


Griffiths, of New 
capitalists of 


com 


erect a cost 


storage 
infer will be 


Company, steam and 
Mass.. 
buil.ing 
The tirst 


and pipe shop 


gas fit- 
foun 
three 


started the 
SOx40 


has 


daticn of a about feet, 


stories floor will be a machine 


A Pittsburg building permit has been 
granted Ilubbard & Co. for a factory building 
at Sixty-second street, to cost $12,000, There 
is a firm of that name on the shovel manufac 


turing business 


A building in Chicago, IIl.. the 
3. Bi 
pied by it 


Manufacturing Company 


owned by 
concern and 


Perfecting « 


Dawson machinery 
Machine 


and others, 


eccu 
also by the 
has been 


damaged by tire 
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A six-story building, S8O0x350 feet, will be 
added to the plant of Furst Bros. & Co., Bal 
timore, Md. It will be equipped with ma 
chinery for the manufacture of picture 
frames, molding, ete. 

The Buffalo (N. Y.) Box Factory 
rebuilt. The principal building will be 100x 
300 feet, four stories and basement, and 
there will be a 3Sx40-foot electric power 
house, a dry kiln, ete. 


is to be 


Plans have been 


79x126-foot factory 


prepared for a 
building for 


five-story, 
the Broad 


bent & Davis Mantel Company, Baltimore, 
Md. A boiler-room, engine-room and electric 
plant will be built adjoining 

The Lee (Mass.) Electric Company is 
doubling the capacity of the central power 
station. A 225 horse-power boiler has been 
ordered. It will be followed another year 


by new generators and engines 

J. B. and A. B. Floyd have organized the 
Puritan Cotton Mills & Electric Company to 
operate the Eatonton (Ga.) Electric Com 
pany’s cotton mills, which they recently 
bought. Improvements will be made. 


Montavilla, Ore., may have a $25,000 chair 
factory. The promoter is Mr. formerly 
connected with a Portland manufactory. 
William Deveny, secretary of the Montavilla 
hoard of Trade, is in touch with the project. 

The Old Dominion & Great Falls 
Company, which is building a line from the 
Washington, Db. C., the Aqueduct 
bridge up the Virginia side of the Potomac to 


Gay, 


Railway 


side of 


Great Falls, has purchased a’ power-house 
Site. 
There is a rumor that the Henry Electric 


Equipment Company, owner of the Henry 
patents for self-lighting railroad and street 


cars by 
lienver, 
S200,000 

The Nivison 
cern, has secured 
Md., on which, it is said, a $50,000 glass 
plant will be built, to make bottles chiefly 
Henry I’. Nivison was at the head of Nivison 
«& Weiskopf, Cincinnati, O. 


erect a 


electricity, will 
Col, the first 


factory in 


investment to involve 


Glass Company, a 


South 


new 
Baltimore, 


con 
ground in 


An electric plant is built 
on the Penobscot, near Marsh Rips, Me. Land 


proposed to be 


has been conveyed to John Conners, and 
George T. Sewall, of Old Town, et al., par 
ties more or less connected with the inter 


ests presumed to be behind the project. 


There has been organized in Norfolk, Va.. 
the American Brazing Company of Virginia 
and North Carolina, to establish a plant us 
ing the VPich process. W. Hl. Robinson is 


president: FE. C. Hathaway, vice-president ; G. 
H. Lewis, treasurer, and W. H 
retary. 


Venable, sec 


The Midvale Steel Company, Nicetown, Pa., 
is preparing to erect a tempering plant which 


will include a main building, 504x68.9 feet ; 
a furnace shed, 432x68 feet; a gas house, 
3éSx32 feet, to the center of the columns 
with a retaining wall, 1S feet to the north 
and 206 feet to the south 


Now that the Allis-Chalmers Company has 


become affiliated with the Bullock Electrical 
Manufacuring Company, there is a_ report 
that $500,000 will be spent in enlarging tue 
latter's p'ant at East Norwood, O., but this 
story is quite likely foundeu on improve 
mnoents already under way 

Plans have been prepared for a_ six-story 
aud basement, 85x100-foot factory building 
for the Johns Hopkins Hospital, Baltimore 
Md. Before the fire the building on this sit 
was occupied by the Sea Gull Specialty Com 
pany, manutacturer of baking powder, etc., 
which may take the new one 


A water-power plant is proposed to be built 
about ten Joliet, Ill. It is backed 
by what is known as the Harlow A. Griswold 
syndicate, of The preliminary de 


miles below 


Chicago 
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tails have been managed by Attorney C. A 
Munroe, of that city. the new concern pro 
poses to spend $1,000,000. It is believed 


fall of 14 
20,000 


obtained and 


horse-power developed 


that a feet can be 


eventually 





New Catalogs 
Eck Dynamo & Motor Works, Belleville, N. J 
Price list of Eck multipolar motors and dyna 
mos for direct current. Illustrated. 


Sprague Electric Co., New York Bulletin 
No. 103 of dynamotors and motor-generator 


Illustrated. 

H. H. Franklin 
Syracuse, N. Y. 
1904 Franklin 
paper 


sets. Yx7, pp. 8, paper. 
Manufacturing 


Catalog descriptive of 


Company, 
the 
motor cars OxT lo, pp. 12, 

Lee Injector Manufacturing Company, Port 
Huron, Mich. 1904 catalog of Lee injectors 


and other steam specialties. Illustrated. 5xs, 
pp. 48, paper 

Westinghouse Electric & Manufacturing 
Company, Pittsburg, Pa. Circular No. 1059, 
“Electric Motor-Vehicle Equipments.” — Illus 
trated. 7x10, pp. 23, paper 

Wm. G. Le Count, South Norwalk, Conn 


including dogs 
jack 


Price list of machinists’ tools, 


clamps, expanding mandrels, screws, et 


Illustrated. S1.x5, pp. 23, paper. 

Fr. FE. Reed Company, Worcester, Mass. De 
scriptions of 16- and 20-inch special turning 
lathes and a list of 201 educational institu 


tions using lathes made by this company 


New Era Gas Engine Company (formerly 
New Era Iron Works), Dayton, Ohio 1904 
catalog of “New Era” and “Little Giant” gas 


and gasoline engines Illustrated 


39, paper. 


Oy x0, pp 


Clarence H. Booth the Steel 


(successor to 


Bath Manufacturing Company), Detroit, 
Mich Cata'og describing and _ illustrating 
Booth’s pressed steel roll rim bath tubs. 5x 


Glo, paper. 

Westinghouse’ Electric & Manufacturing 
Company, Pittsburg, Pa. Circular No. 1061 
of Westinghouse automobile charging outtits 


llsustrated by photographs and = drawings 
7x10, pp. 238, paper 

Rockwell Engineering Company, 26 Cort 
landt street, New York. Catalog LD, describ 
ing and illustrating the Rockwell rotary melt 
ing furnace for copper, brass, bronze, alum 
inum, ete. Sx10, pp. 18, paper. 

Queen & Co., Vhiladelphia, Pa Pamphlet 


suowing views of the works of this 
company, some of its products, and commemo 
rative of the fiftieth year of the existence of 


the business. Sx10'%, pp. 16, paper 


some 


Jas. Clark, Jr. & Co., Louisville, Ky. Book 
let describing and illustrating electri 
eally driven tools made by this company, in 
“Willey’ driven 
drills 16, paper. 


some 


cluding electrically grinders 


and breast 31,x6, pp. 


St. Louis (Mo.) Screw Company. Catalog 
and price list of screws, taps, bolts, nuts, 
washers, etc.; printed on coated paper, well 


half-tone cuts and appended by) 
useful 6x9, 


illustrated by 
a number of 
pp. 71, paper 


tables of weights 


We have received from Charles R. Pratt 
and Edward Van Winkle, consulting engi 
neers, 160 Fifth avenue, New York, their 


Bulletin No. 1, which describes and illustrates 


the Pratt elevator safety The pamphlet will 
be sent to anyone interested 
iscell 
Miscellaneous Wants. 

ddvertisements will be inserted under this 
head at 25 cents a line cach insertion Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 


inswers addressed to will be for 


warded 


our care 


free. KE. G. Smith, Columbia, l’a 
Wal.M.Wks.,Waltham, Mass 


Caliper cat 
Punches & dies 


Wire and sheet metal working machinery 
and tools. Emmons Collins, Chicago 


for good patented 
AMER. MAcH 


Will buy or pay royalty 
machine or tool. Box 282, 
Wanted—-Patented 
Address Power Specialty Co., 


specialties of merit 
Buffalo, N. ¥ 


Light and fine mach'y to order; models and 
elec. work specialty. KE. O. Chase, Newark, N. J 


Automatic machinery designed and con 
structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 

Men wanted in every shop to sell Me 


chanics’ Hand Soap. Eureka Mechanics’ Hand 
Soap Co., 202 Maple st.. Norwich, Conn 
An experienced engineer will perfect, sim 


plify or improve upon articles of manufacture 
Address Box 284, AMERICAN MACHINIS1 


Wanted machine 
work: good 


Address A., 


Machinery or 
build by contract or day 
ties; charges reasonable 
AMERICAN MACHINIS1 


Wanted—Men to fill positions in shop and 
office; we always have openings; list your 
name where it will benefit) you Harrisburg 
Registry, Harrisburg, Da 


parts to 
facili 
care 


process ; 


machinery 
pipe 
obtain a pol 


wants 
continuous 
order to 


Firm in Spain 
sanitary siphons 
no casting in mold, in 


ished internal surface tox S46, AM 

We desire an agent in every shop in the 
United States to handle our technical books ; 
a wide-awake man can do very well only 
one in a shop The Derry-Collard Co., 256 
Broadway, New York 


Well-known designer and shop manager 
Wishes associates with capital to build a 
fully developed and highly successful) ma 
chine tool good profits, based on actual 
knowledge of costs—-no guesswork -can_ be 
shown. Address Box 153, Amer. Macu 

Wanted A practical manufacturing ma 
chinist, with from $1,000 to $10,000, to take 
an active interest in the manufacturing end 
of an established business the object not 
capital, but brains and management in turn 


ing out the work Address Box 258, Am. M 


Automobiles M Dy automobile special 


ist, man of brains, honest, energetic, having 
completed full designs and = specilications of 
most modern car, offers machine tool buildet 


manufacturing automobiles; as 
financial guaranteed 
thorough investigations Designer 

MACHINIS1 


start at 

sociation 
open for 
care AMERICAN 


Wanted Have well-equipped, 
machine shop specially fitted for manufactur 
ing high-grade light machinery, electrical in 
struments, ete., and would like some first-class 
specialty to manufacture on contract ; models 
built inventions developed; gears cut; 
punches, dies and special tools made to order 
Page Machine Co., No. S12 Greenwich st., cor 
ner Jane st... New York 


For Sale. 


Motor cycle gasoline engine blueprints and 
castings for sale. L. T. Barnes, 75 Truxton 
st., Brooklyn, N. ¥ 

Small machine and brass works for sale in 
western Pennsylvania, now doing a good busi 


once 


basis ; success 


up-to-date 


ness For particulars address R. J., care 
AMERICAN MACHINIS' 

For Sale—Patent No. 749,544, granted Jan 
12, 1904, Ermo pipe wrench; this will bear 


investigation Address W Il Ermentrout, 


D14 Elm st., Reading, Va 

“Crescent reversible speed propellers for 
launches and sailing crafts 2. 3 and 4 
bladed ; shop right for sale Duluth Gas En 
gine Works, Duluth, Minn 


A stock of Al gasoline engine castings, 
partly tinished, stationary and marine, two 


eyele, upright; cylinders S'ox5ty, 4x4. 44yX 
$4, ; a bargain. Superior Gas Engine Works, 
Superior, Wis 

For Sale-—-Four complete sets of patterns 
with all drawings for large machine tools 
will be pleased to correspond with parties 
wishing to take up a good line tox 442 
AMERICAN MACHINIS1 

Manufacturing Plant for Sale We offel 
for sale, or lease if desired, the plant at the 
corner of 12th and French streets, which we 
are now vacating for our new works on the 
western city limits equipped with power 
cranes, tool foundations, shatting, hot att 
heating system, electric light plant, et 
foundry in connection suitable for medium 
or heavy manufacturing Address Ball tun 
gine Co., Erie, Pa 

An Investment Opportunity A limited 
number of shares of stock in a machinery 
manufacturing concern organized to absorb 
and to enlarge an old-estabiished paying busi 
ness, will for a short time be offered for sal 





This institution is unique, in that it will 
have no watered stock and will give away no 
stock for promotion. It is a safe, sound, pay 
ing proposition; best of references; write 
quick. Address I. 0. Box 498, Stockton, Cal 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for each insertion. About sir words make a 
line. No advertisements under two lines ac 
cepted, and no advertisements abbreviated. 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue. Answers addressed 
to our care will be forwarded. Applicants 


may specify names to which their replies are 
not to be forwarded; but replies will not be 
returned. If not forwarded they will be de- 
stroyed without notice. Original letters of 
recommendation or others papers of value 
should not be enclosed to unknown corres 
pondents. Only bona-fide situation want or 
help want advertisements inserted under this 


heading. Agency advertisements must be 
placed under Miscellaneous Wants. 
. . 
Situations Wanted. 
Classification indicates present address of 
advertiser, nothing else. 
CONNECTICUT. 
Executive position wanted; age 38: a prac 
tieal toolmaker; technical; 10 years’ in 
charge of finest manufacturing. Box 331, 


AMERICAN MACHINIST. 

A native American mechanical engineer of 
education and experience desires correspon 
dence with a view to a position as master me- 
chanic, chief engineer or superintendent of 
power and plant. Address Box 328, Am. M. 


ILLINOIS, 

Machinery salesman, first class, desires to 
make a change; am practical machinist; can 
furnish unquestionable references and show 
successful record; would like to assume 
charge of sales department; prefer [astern 
territory. Box 340, AMERICAN MACHINIST. 


MARYLAND. 


Experienced cost clerk, 10 years in the 
business, desires change. Box 360, Am. M. 
MASSACHUSETTS 
Draftsman, long shop experience; designer 
jigs, fixtures, automatic machines. Box 3857, 

AMERICAN MACHINIST. 

Situation wanted as foundry foreman, by 
a man of large experience on all kinds of 
work: prefers large shop: good references. 
Box 316, AMERICAN MACHINIST. 

An experienced man with good knowledge 


of tool making and designing, also up-to-date 
shop systems, desires position as assistant 
superintendent or foreman Box 347, 


NEW HAMPSHIRE 
Position as foreman or operator on auto 
matie and hand screw machines: 8 years’ ex 
perience. Box 341, AMERICAN MACHINIST. 
NEW JERSEY. 
stationary engineer 
wants position; N. Y. or J. 
Technical graduate, 15 years’ experience 
in responsible positions with well-known con 
cerns engaged in medium and heavy machine 
work, desires connection in managing capa 
city tox 353, AMERICAN MACHINIST 


and machinist 
Cc. Box 294, A 


Al 


NEW YORK. 
Position as foreman, machine 
shop or factory. Address F., care Am. M 

Mechanical-electrical draftsman desires a 
position. Box 350, AMERICAN MACHINIST. 

Young man wishes position in toolroom. 
Bryman, 84 Gerry st., Brooklyn. 

First-class mechanical draftsman wants to 
change position. Box 356, Amer. MAcH. 


Wanted 


Mechanical superintendent, good executive 
and business manager, desires change; Al 
references. Box 354, AMER. MACHINIST 


Mechanical draftsman with 6 years’ experi- 
ence desires position; detail work preferred ; 
practical shop experience. Box 355, Am. M 

Foreman, machinist, toolmaker, 12 years’ 
experience at fine work, desires change; 4 


‘_ ‘ 4 ‘ a4 sry 
AMERICAN MACHINIST 
years’ experience as foreman Address Lox 

344, AMERICAN MACHINIST. 

General foreman, responsible man, 35, 
progressive, expert mechanic, experienced in 
interchangeable and special machinery, is 
open for engagement. Box 362, AM. MAcH. 

Mechanical engineer, familiar with re 
frigerating machinery, air compressors and 
gas engines, would like to represent some 
manufacturing concern in New York city 
Address Box 348, AMERICAN MACHINIST. 

OHIO 

Draftsman kxperienced, neat and re 
sourceful. M., 417 E. Columbus st., Kenton, 
Ohio. 

Wanted— Position of responsibility, by me 


chanical engineer, 
office and shop experience, 2 years head 
draftsman ; general machinery, machine tools, 
automatic and _  sheet-metal machines; Al 
references. 6ox 349, AMERICAN MACHINIST. 

Practical, experienced man of business and 
executive ability seeks position in charge of 
shop or drafting room; native American; ex 
pert on Corliss, pumping or blowing engines. 


special and labor-saving machinery and 
power stations. Box 359, AMER. MACHINIST 
WEST OF MISSISSIPI! 


assistant 
shop and 

work, 
Box 351, 


Wanted—Position as M. E. or 
M. E.; technical graduate; 6 years’ 
drafting-room experience ; railway 
pressed steel and hydraulic presses. 
AMERICAN MACHINIST. 


Help Wanted. 


Classification indicates present address of 


advertiser, nothing else. 

CANADA. 
toolmakers ; 
men. Ross 


position 
Rifle Co., 


Wanted—First-class 
permanent to suitable 
Quebec, Canada. 

Wanted— First-class 
tion permanent to the 
Co., Quebec, Canada. 

Wanted—An assistant foreman for a ma 
chine shop producing light, interchangeable 
parts; must be thoroughly up-to-date, a hust 
ler and a good handler of men; give refer 
ences; position will pay $4 per day. P. 
Box 603, Guelph, Canada. 

We are constantly increasing 
and invite applications from 
punch and die makers, lathe hands, screw 
machine operators, tinsmiths and specialty 
men, accustomed to light, small work; in 
making application state age, experience and 


case-hardener; posi 
right man. Ross Rifle 


our plant, 
toolmakers, 


where last employed. Petrie Mfg. Co., Lim 
ited, Guelph, Canada. 
ILLINOIS. 
Wanted—A first-class machinist for in 


spector on high-speed engine details. Address 


Box 338, AMERICAN MACHINIST. 


Wanted—Immediately, by large manufac 
turing corporation, competent and _ experi 


enced designer for sheeting metal-working 
material: good place for right man; give full 
particulars and salary expected. Box 352, 
AMERICAN MACHINIST. 

Wanted—An experienced editor for a tech 
nical magazine: one who has held a chair in 
Electrical, Mechanical or Civil Engineering. 
and in addition has had practical shop ex 
perience. Address, stating experience and 
salary expected. Box 339, Amer. Macn. 

Wanted—-Young man of technical educa 
tion and practical experience, as assistant 
superintendent by a large engine manufac 
turer near Chicago: must be qualified to get 
highest efficiency from machines and tools in 
the way of production; permanent and excel- 
lent opening for young man of brains and 
energy; state age, experience and salary ex 
pected Box 358, AMBRICAN MACHINIST 


INDIANA, 


Wanted—Machine shop foreman; principal 
product of factory is wood-working machin- 
ery; good pay to proper party; references re 
quired. Address Box 319, AMER. MACHINIST 

Wanted—-Young man, general experience, 
as machinist; some knowledge of plain dies: 


| work in small toolroom of wood-working 
| plant: lathe, milling machine, ete.; desirable 
place: state everything in first letter. Box 


978, Marion, Ind. 


technical graduate, 8 years | 
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MARYLAND. 


Wanted— Mechanical draftsman; one om 
gasoline engine work preferred. Box 345, 
AMERICAN MACHINIST. 

MASSACHUSETTS. 
Wanted—-A draftsman experienced on tex- 


tile machinery. Box 320, AMER. MACHINIST. 

Wanted—Mechanical draftsman with steam 
engine experience; state age, experience and 
salary expected. Apply Box 361, Am. M 

Wanted—An all-round turret machine 
man; one used to Cleveland automatic screw 
machine preferred. Address Boston Gear 
Works, Boston, Mass. 

Wanted—A superintendent in a large gear 
jobbing shop; must be thoroughly experienced 
on gears; young man also wanted for office. 
Address “Gears,” care AMER. MACHINIST. 

lirst-class superintendent or foreman, 
capable of taking charge of a plant manufac- 
turing machine screws; must be a good hand- 
ler of men and understand the setting up and 


operating of hand and automatic screw ma- 
chines; first-class opportunity for the right 
man; in answering, state experience, give 
references and salary expected. Box 363, 
AMERICAN MACHINIST. 

MICHIGAN. 


Wanted—-A mechanical engineer; one who 
can take entire charge of several draftsmen 
and engineering department of a well-estab- 
lished company, manufacturing industrial 
cars and railway specialties of all descrip- 
tions; none but capable and experienced men 
need apply. “National,” care AMER. MACH. 

Automobtle expert; must have mechanical 
and designing experience in up-to-date auto: 
gas motor construction, and be able to pro- 
duce neat and correct working drawings for 
shop use, and competent to _ take entire 
charge of drafting room in the department in 
our factory devoted to this line of work; a 
good position to a competent man; in an- 
swering. state experience and compensation 


expected. Address “Red Jacket,” care A 
NEW YORK. 

Wanted—A draftsman, with shop experi- 
ence, on special and automatic machinery 
and tools. Box 342, AMERICAN MACHINIST. 

Wanted—An experienced machine’ shop 
foreman; up-to-date methods; day or piece- 
work systems: engine work a specialty. Box 


343, AMERICAN MACHINIST. 

Wanted—-A competent and experienced pro 
duction clerk; one capable of supervising the 
production from machinery of a large manu- 
facturing plant necessary and living near New 
York city preferred. Address 8S. Q., Box 315, 
AMERICAN MACHINIST. 

Wanted—-A competent foreman for an elec 
trical manufacturing plant, employing fifty 
(50) hands, in central New York; applicants 
are requested to furnish references, state sal- 
ary expected and date when they would be 
free to make an engagement. Address reply 
to “Electrical Machinist,” care AM. MAcH 


OHIO. 

General foreman, experienced in building 
high-grade machine tools; state age and sal 
ary expected, with references. Box 209, 
AMERICAN MACHINIST. 

PENNSYLVANIA. 

The Monotype Company maintains a school 
to train young men to meet the constantly in- 
creasing demand for operators of its type 
easting and composing machine. These oper- 
ators have done so well that it receives more 
applications for places than can be filled. In 
making selections these qualifications carry 
most weight: common sense, type foundry ex- 
perience, printing office experience, automatic 
machinery experience. Full particulars will 
be furnished to inquirers who furnish the 
same information about themselves. ‘lhe 
Lanston Monotype Machine Co., 1231 Callow- 
hill st.. Philadelphia, Pa. 


WEST OF MISSISSIPPI. 


Wanted—Man of experience to take posi- 
tion of master mechanic at a smelting plant 
in Colorado; must be thorough, practical ma- 


chinist and well posted on steam and electri- 
cal equipment: salary $150 per month; state 
fully qualifications, experience, age and refer- 
ences. Address P. O. Box 1511, Denver, Colo. 
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NOW READY! 


Each volume 10x 7x 2 - weight boxed, about 20 lbs 


A popular priced edition of 


Appletons’ Cyclopedia 


Neuron 5° ba 
TONS* A i 
common oF fy ETONS” APp 
App, E 15 ay, COPADIA OF fy LETONS* 
BaD MECH PED MECH'S App OPADIA OF 
~ tien secH’s 


a . Applied Mechanics 


Edited by Pakk BENJAMIN, Ph.D., LL.B., 





In a set of three volumes, handsomely bound in half morocco, each volume containing over goo pages, 


with nearly 8,000 engravings, including diagrammatic and sectional drawings, with full explanatory details, 


For Ten Dollars 


Heretofore the publishers’ price of this work has rever been less than $22.50 and it has been 
sold only by subscription. We have secured a Special Edition of 500 sets of this most valuable work 
and will box and ship prepaid while they last, the three volumes to any address in the United States o1 
Canada on receipt of the above price. 


As a Work of Reference it is Without a Peer! 


APPLETONS’ CYCLOPEDIA OF APPLIED MECHANICS is the recognized standard of 
American mechanical practice in workshops, manufactories, technical schools and libraries all over the 
United States. There is not a machinist, engineer, electrician, business manager or foreman who can 
afford to be without the informaticn contained in these volumes. YOU ARE DOING YOURSELF AN 
INJUSTICE if you don't take advantage of our offer and send for these volumes at once. 


The Best-known Experts in all Branches of Applied Mechanics 


have contributed to these volumes, and the benefits to be derived from the results of their researches and 
scientific accomplishments are of incalculable value to the man seeking the highest and most advanced 
practice in applied mechanics. 


There Are Only Five-Hundred Sets! 


and by purchasing NOW FROM US you save more than half the original price and have in return a 
technical cyclopedia and dictionary the great usefulness of which has been testified to by nearly one 
hundred thousand purchasers of this valuable work—technicians and mechanics who refuse to estimate 
its value to them in their work by mere dollars and cents. Do not delay your order. 


' pe Spectal Circular of contents of these volumes, sent free. 


Add $1 Extra for Expressageto England and the Continent, 
Our yo-page Catalogue sent FREE: on request. 


or $2 Extra to Australia and other Countries. 


The Norman W. Henley Publishing Company, 
132 Nassau Street, New York, U.S.A. 
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BROWN & SHARPE MANUFACTURING CO., 


Providence, R. I1., U.S.A. 
UP-TO-DATE 


Plain Milling Machines 


that meet the requirements of mod- 
ern milling practice. 


THEY HAVE— 


Ample Driving Power to carry 
any cut within the capacity of the 
machine. 





Large Rearing Sur- 
faces to insure Accuracy 
and Maintenance of 
Alignment. 


All Levers and Hand 
Wheels arranged for 
most convenient manipu- 
lation. 


THEY ARE 


Made in I1 different 
sizes, enabling a machine 
to be selected for almost 
any class of milling. 


Mainly the Out- 
growth of our own needs 
in manufacturing. 





300 Milling Machins 
in almost constant opera- 
tion at our works. Our 
experience is at your 
service. 


Catalogue and descrip- 
tive circulars mailed on 
application. 


Correspondence 
solicited. 
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Abrasive Materials 
Carborundum Co., Niagara Falls, 
N. Y 


Northampton Kmery Wheel Co., 
Leeds, Mass. 

Norton Emery 
ter, Mass 

Vitrified Wheel Co., 
Mass 


Arbor Presses 
we 


Wheel Co., Worces 


Westfield, 


tarnes Co., & John, Rock 
ford, Ill. 

Bartlett, Kk. E., Boston, Mass. 

Niles-Bement-Pond Co., New York 

Wilmarth & Morman Co., Grand 


Rapids, Mich. 
Ball Bearings 
Sce Roller Bearings. 
Balls, Steel 
Mfg. Co., Cleveland, O 
Band Saws, Metal 


Niles-Bement-Pond Co., New York. 
Thompson, Son & Co., Henry G., 


Federal 


New Haven, Conn. 
Barrels, Tumbling 
Globe Mach. & Stamping Co., 


Cleveland, O 


Bars, Boring 


Beaman & Smith Co., Provi., R. I 

Cleveland Twist Drill Co., Cleve 
land, O 

Elmes Engr. Works, Chas. F., Chi 
eago, Ill 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila 
delphia, Va 

Belt Dressing 

Dixon Crucible Co., Jos., Jersey 
City, 

Harris Oll Co., A. W., Prov., BR. I. 

Belt Filler 

Schieren & Co., Chas. A., New 
York 

Belt Lacing Machine 

Diamond Drill & Mach. Co., Birds 
boro, Pa. 

Belting, Leather 

Schieren & Co., Chas. A., New | 
York. 


Shultz Belting Co., St. Louis, Mo. 
Whitman & Barnes Mfg. Co., Chi 
cago, Ill 


Bending Machinery, Plate 


Hlilles & Wilmington, 
Del 
Niles-Bement-Pond 


Jones Co., 


Co., New York. 


Perkins Mach. Co., So. Boston, 
Mass. 

Wickes Bros., New York 

Bending Machines, Hy- 


draulic 
Niles-Bement-Pond Co., New York. 
Watson-Stillman Co., New York. 
Power 
Co., 


Bending Machines, 
Rethlehem Foundry & Mach. 
So. Bethlehem, Pa. 
Niles-Bement-Pond Co., 
Williams, White & Co., 

Iil. 
Bending Tools, Hand 
Estep & Dolan, Sandwich, II! 
Wallace Supply Co., Chicago, III. 
Blocks and Tackles 
See Hoists, Hand 


New York. 
Moline, 


Blowers 
American 
Mich 
Am. Gas Furnace Co., N. Y. City. 
Buffalo Forge Co., Buffalo, N. Y. 


Blower Co., Detroit, 


Hartford Blower Co., Hartford, 
Conn 
Niles-Bement-Pond Co 


. New York. 
P 


Sturtevant Co., Boston, 
Mass 
Blue Print Machines 


American Drafting Furniture Co., 
Rochester, N. Y. 
Keuffel & Esser Co., New York. 


Pittsburg Blue Print Co., Pitts 
burg, Pa. 
Williams, Brown & Earle, Phila 


delphia, Pa. 


Boilers 
Struthers-Wells Co., Warren, Pa. 
Wickes Bros., New York 





Blue Print Wringers 
Keuffel & Esser Co., New York. 


Pittsburg Blue Print Co., Pitts 
burg, Pa. 
Williams, Brown & Earle, Phila- 


delphia, Pa. 


Bolt and Nut Machinery 
Acme Mehry. Co., Cleveland, U. 
Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Howard Iron Wks., 
Niles-Bement-Pond 
Reliance Mach. «& 
land, O. 
Standard Engineering Co., 
wood City, Pa. 
Webster & Verks Tool Co., Spring 
field, O. 
Wiley & Russell 
field. Mass 
Waterbury Farrel Fdry. 
Co., Waterbury, Conn. 
Williams Tool Co., Erie, 


Buffalo, N. Y 
Co., New York. 
Tool Co., Cleve- 
hai 
Mfg. Co., Green 
& Mach. 


ve 
Pa 


Bone for Case-Hardening 
Rogers & Hubbard Co., Middle 
town, Conn. 


Books, Mechanical 
Audel & Co., Theo., New York. 


taird & Co., Henry Carey, Phila 
delphia, Va. 
Derry-Collard Co., New York. 


Gas Engine Pub. Co., Cincinnati, 
Ohio. 

Henley Pub. Co The Norman 
W., New York. 

Van Nostrand Co., D., New York 

Wiley & Sons, John, New York 

RKoring and Drilling Ma- 
chines, Horizontal 

tarnes Co., B. F., Rockford, Ill 

Barnes Co., W. F. & John, Rock 


ford, Ill. 
Beaman & smith Co., Provi., R. 1 
Betts Mach. Co., Wilmington, Del 
Binsse Mach. Co., Newark, N. J 
Boynton & Plummer, Worcester, 
Mass. 
Dallett Co., Thos. H., Phila., Pa. 


Detrick & Harvey Mach. Co., Bal 
timore, Md. 
Fosdick Mach. Tool Co., Cin., O 


Hill, Clarke & Co., Boston, Mass 
Lucas Mach. Tool Co., Cleve., 0 
McCabe, J. J., New York. 
Meadville Vise Co., Meadville, Pa. 
Newton Mach. Tool Wks., Phila 
delphia, Pa. 
Niles-Bement-Pond 
Pawling & MHarnischfeger, 
waukee, Wis 
Prentiss Tool & Supply Co., New 


Co., New York. 
Mil 


York. 
Warner & Swasey Co., Cleveland, 
Ohio. 
Boring and Turning Mills 
American Tool Wks. Co., Cin., O 
Baush Mach. Tool Co., Spring 
field, Mass. 
Bertram & Sons Co., Ltd., John, | 
Dundas, Ont., Canada. 


tetts Mach. Co., Wilmington, Del. 
Bickford & Co., H., Lakeport, 
N. H. 
Bullard Mach. Tool Co., Bridge 
port, Conn. 
Colburn Meh. Tool Co., Franklin, 
Pa. 
Hill, Clarke & Co., Boston, Mass. 
King Mach. Tool Co., Cincin., O. 
McCabe, J. J., New York. 
Niles-Bement-Pond Co., New York 
Poole Co., 
Del. 
Prentiss Tool & Supply Co., 
York. 
Warner & Swasey Co., 
Ohio. 


Boxes, Tote 
Lyon Metanic Mfg. Co., Chicago, 
Ill. 


New 


Cleveland, 


Brazing Material 


Goldschmidt Thermit Co., New 

York. 

Bulldozers . 
Moline, 


Williams, White & Co., 
Ill. 


| Ca binets, Oil 


Bowser Co., S. F., Fort Wayne, 


Ind. 
Carbon Faper 
Hano & Co.. Philip, New York 


J. Morton, Wilmington, | 


Carborundam 
See Grinding Wheels 
Castings, Brass 


Phosphor Bronze 
Philadelphia, Pa. 
Nolte Brass Co., Springfield, O 


Smelting ( 


Case-Hardening 


Rogers & Hubbard Co.. Middle 
town, Conn 

Castings, Die Molded 

Franklin Mfg. Co., Syracuse, N. ¥ 


Castings, Iron 


Farrel Foundry & Mach. Co., An 
sonia, Conn 

Castings, Motor 

Harrison, H. K., St. Paul, Minn 

Steffey Mfg. Co., Philadel., Pa 

Castings, Steel 

Cooper Wigand Cooke Co., New 
York. 

Diamond Drill & Mach. Co., Birds 
boro, Pa 

Farrel Foundry & Mach. Co., An 
sonia, Conn 


Centering Machines 

Phoenix Mfg. Co., Hartford, Conn 

Pratt & Whitney Co 
Conn 


Whiton Machine Co., Ll). E., New 
London, Conn 

Centers, Planer 

Fay & Seott, Dexter, Me 


New Haven Mfg 
Conn 

Pratt & Whitney Co., 
Conn 

Reed Co., F. E., Worcester, 


Chains, Driving 

Boston Gear Works, 
tridgeport Chain Co., 
Conn. 


Soston, Mass 


Federal Mfg. Co., Cleveland, O. 
Jeffrey Mfg. Co., The, Columbus, 


Ohio. 
Link Belt Engr. Co., 
Morse Chain Co., 
N. Y 


Phila., Pa. 


Oneida Community, 
N.Y 


N. Y. 
Whitney Mfg. Co., Hartford, Ct 


Chacking Machines 

Brown & Sharpe Mfg. Co., 
dence, R. IL. 

Cleveland Automatic 
Cleveland, O. 


Provi 


Le Blond Mach. Tool Co., R. K., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 


R. I 


Pawtucket, ; 
E., Worcester, 


Reed Co., F. Mass 


Warner & Swasey Co., Cleveland, 


Ohio 


Windsor Mach. Co., Windsor, Vt 
Chucks, Drill 
Almond, T. R., Brooklyn, N. 


Hartford, 


Co., New Haven, 
Hartford, 


Mass. 


Bridgeport, 


Trumansburg, 


Kenwood, 


Mach. Co., 


Haven, | 


Brown & Co., R. H., New 
Conn. 

Cleveland Twist Drill Co., Cleve- 
land, O. 

Cushman Chuck Co., Hartford, Ct. | 

Detroit Twist Drill Co., Detroit, | 
Mich. 

Goodell-Pratt Co., Greenfield, | 
Mass. 

The Kk. Horton & Son Co., Wind 


sor Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. 
New Bedford, Mass. 
Niles-Bement-Pond Co., 
Pratt Chuck Co., 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming 
ton, Del. 
Whitney Mfg. Co., Hartford, Ct 
Whiton Mach. Co., D. E., 
London, Conn 


Chucks, Lathe 


Cushman Chuck Co., Hartford, Ct. 


Co., 


New York. 
Frankfort, N. Y. 


New 


Hoggson & Pettis Mfg. Co., New | 
Haven, Conn. 

The EF. Horton & Son Co., Wind 
sor Locks, Conn 


Niles-Bement-Pond 


Skinner Chuck Co., New 

Conn. 
Westcott Chuck Co., Oneida, N. Y. 
Whiton Mach. Co., Db. E New 


London, Conn 


Co., New York. | 
Britain, | 


Chucks, Magnetic 

Walker & Co., O. S., 
Mass. 

Chucks, Planer 

Niles-Bement-Pond Co., 

Chucks, Split 

Faneuil Watch 
Mass. 


Hardinge Bros., Chicago, Ill 


Worcester, 
New York. 
Tool Co., 


Boston, 


Clutches, Friction 


Caldwell, Son & Co., H. W., Chi 
cago ll. 

Carlyle Johnson Mach. Co., Hart 
ford, Conn. 

Cresson Co., Geo. V., Phila., Pa 

Faneuil Watch Tool Co., Boston, 


MASS. 
Niles-Bement-Pond Co., New York 
Patterson, Gottfried & Hunter, 
Ltd., New York. 


Smith, EF. L. Franklin Falls 
mm. 2. 
Clatches, Magnetic and 


Electrical 
Electric Controller & Supply Co 
Cleveland, O. 


Compound, Boiler 


Harris Oil Co., A. W., Provi., R. I 

Compound, «ipe Joint 

Dixon Crucible Co., Jos., Jersey 
City, N. 

Compressors, Air 


laisdell Machinery Co., Bradford, 
Pa. 

Blanchard Mach Co., Boston, 

ass. 

Christensen, N A., Milwaukee, 
Wis. 

Clayton Air Compressor Works, 
New York. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


General Pneumatic Tool Co 
tour Falls, N. Y. 

Herron & Bury Mfg. Co., Erie, Pa 

Ingersoll-Sergeant Drill Co., New 


, Mon 


York. 
Rand Drill Co., New York 
Connecting Rods and Straps 
Heppenstall torge & Knife Co., 


Vittsburg, Pa. 
Standard Connecting Rod Co., 
Beaver Falls, Pa. 
Controllers and Starters, 
Electric Motor 


Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York 
Coping Machines 
Long & Allstatter Co., 
Ohio. 
Niles-Bement-Vond Co., 


Hamilton, 
New York 
Correspondence Schools 
See Schools, Correspondence 
Counterbores 
Slocomb Co., J. T., Provi., R. I 
Countershafts 

Builders’ Iron Fdry. Provi., 
National Machine Tool Co., 

cinnati, O. 


R. I 
Cin- 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 
Counting and Printing 


Wheels 
Franklin Mfg. Co., Syracuse, N. Y. 
Couplings, Shaft 
Caldwell & Son 

cago, Ill. 
Cresson Co., Geo. V., Philadel., Pa. 
Davis Mach. Co., W. P., Roches 

ter, N. Y. 

Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, 

Ltd., New York. 

Stuart, R. J.. New Hamburg, N. Y. 
Vandegrift Coupling Co., Evans 
ville, Ind. 


H. W., Chi- 


Cranes 

Brown Hoisting Mach. Co., New 
fork. 

Case Mfg. Co., Columbus, O. 


~ 


hambersburg 
Chambersburg, 


Engineering Co., 
Pa. 


Cleveland Crane & Car Co., Wick 
life, © 
Curtis & Co. Mfg. Co., St. Louis, 


Mo 
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No. 4 Landis Grinder 


And acouple of things done thereon 
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One feature of the Landis Grinder deserves your especial attention. That is the provision 
for a generous supply of fresh, clear water. Grinding should be kept cool and clean, fresh 
water is the thing to keep it cool. Clean water means faster cutting and longer life to the 
wheel, because clean water does not gum and fill the wheel, necessitating its refacing. The 
water is so contained in the Landis that there isnoslop or dirt. This generous use of water 
obtaining with the Landis is quite a factor in the production of accurate work, because no 
strains are set up on account of the heating of any one portion of the work while the 
remainder is cool. The Landis keeps the whole piece of work at an even, cool temper 
ature, so that things ground cylindrical are absolutely round and flat surfaces are flat. 
You will do well to make a thorough investigation of Landis features, and we shall be 


pleased to aid you in any way you may elect. 


| Landis Tool Co. "Cnn. Pa., 


AGENTS :—Walter H. Foster, Manager, New York and Boston. Brown & Zortman Machinery Co., Pittsburgh Marshal! & Huschurt Machinery 
Co., Cleveland. C. W. Burton, Griffiths & Co, London. Schuchardt & Schutte, Berlin, Cologne, Vienna, Brussels, Stockholm, St. Petersburg 
Liege, Milano, Paris and Bilbao A. R. Williams Machinery Co., Toronto. Williams & Wilson, Montreal, Canada 
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Cranes —(Continued Dies, Threading, Opening Drilling Machines, Upright Enclosures, Tool-room 
General Pneumatic Tool Co., Mon- Continued eg Tool Wks. Co., Cin., UO. | Merritt & Co., Philadelphia, Pa. 

tour Falls, N. Y. Jones & Lamson Mch. Co., Spring taker Bros., Toledo, O. . = . 

Lane Mfg. Co., Montpelier, Vt. field, Vt. tarnes Co., B. F., Rockford, III. ee ream and 
Maris Bros., Philadelphia, Pa. Modern Tool Co., Erie, Pa. tarnes Co., W. F. & John, Rock Mechanica 
Niles-Bement-Pond Co., New York. | Pratt & Whitney Co., Hartford, ford, Ill. Hollingsworth, Samuel, Plain- 
Northern Engineering Works, De Conn. Bertram & Sons Co., Ltd., John, field, N. J 


troit, Mich. 
Obermayer Co., S., Cincinnati, O. 
Pawling & Harnischfeger, Milwau- 

kee, Wis 
Sellers & Co., 


Wm., Philadel., Pa. 


Crank Vin Turning Machine 

Niles-Bement-Pond Co., New York. 

Underwood «& Co., H B., Phila- 
delphia, Pa. 

Crank Shafts 

Forge «& 


Ileppenstall Knife Co., 


Pittsburg, Pa. 

Standard Connecting Rod _ Co., 
Beaver Falls, Va 

Crucibles 

Dixon Crucible Co., Jos., Jersey 
City, N. J 


Obermayer Co., S., Cincinnati, O. 


Cupolas, and Ladles, Foun- 


dry 
yram & Co., 
Northern Engr. 
Mich 
Obermayer Co,, 3., 


Detroit, Mich. 
Works, 


Cincinnati, 0. 


Paxson Co., J. W., Philadel., Pa 

Stevens, Fk. B., Detroit, Mich. 

Cut Meters 

Warner Instrument Co., Beloit, 
Wis 


Milling 
Adams Co., Dubuque, Iowa. 


Cutters, 





Detroit, 


Becker-Brainard Milling Mach. 
Co., Ilyde Park, Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cleveland ‘Twist Drill Co., Cleve- | 
land, ©, 

Kitna Mfg. Co., New York. 

Gay & Ward, Ine., Athol, Mass. 

Ingersoll Milling Mach. Co., Rock- 
ford, Ul. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Pratt & Whitney Co., Hartford, 
Conn 


John M., 
Works, 


Boat, Gage «& 
Gloucester City, 


, . 
Rogers, 


Drill 
N. J 


Standard Tool Co., Cleveland, O. 
Whitney Mfg. Co., Hartford, Ct. 


Cutting-off Machines 


Bignall & Keeler Mfg. Co., Ed- 
wardsville, Ill. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 1. 

Davis Mach. Co., W. P., Roches- 
tor, B.. 2. 

Ilurlbut-Rogers Mach. Co., South 
Sudbury, Mass. 

Newton Mach. Tool Wks., Phila- 
delphia, Va. 

Nutter, Barnes & Co., Boston, 
Mass. 

Pratt & Whitney Co., Hartford, 
Conn. 

Catting-off Tools 

Armtrong Bros. Tool Co., Chi- 
cago, 

Billings & Spencer Co., Hartford, 
Conn, 

Fairbanks Machine ‘Tool Co., 


Springtield, O 


Goodell Mfg. Co., Greentield, 


Mass. 

O. K. Tool Holder Co., Shelton, 
Conn. 

Pratt & Whitney Co., Hartford, 
Conn 

Toronto Mech. Co., Toronto, Ohio. 

Western Mfg. Co., Springtield, 0. 


Diamond Tools 


Dickinson, Thos. L., 
Steel Set Diamond Co., 
Dies, Sheet Metal * 
Bliss Co., Kk. W., Brooklyn, N. Y. 
Consolidated Press & ‘Tool Co., 
Chicago, Ill. 
Delivouk & George, 
Globe Mach «& 
Cleveland, O. 
Hay-Budden Mfg. 


New York. 
New York. 


Cis 


Chicago, 
Stamping 


Co., Brooklyn, 


Perkins Mach. Co., So. Boston, 


JSLASS. 
Dies, Threading, Opening 
Errington, F. A., New York. 
Geometric Drill Co., New Haven, 
Conn. 
Ideal Opening Die Co., New York. 








Dowel Pins 

Obermayer Co., S., Cincinnati, O. 

Winkley Co., Hartford, Conn. 

Drafting Machines 

Universal Drafting 
Cleveland, ©. 


Mach. Co., 


Drawing Boards and Tables 

Alexander Mfg. Co., J. G., Grand 
Rapids, Mich. 

American Drafting Furniture Co., 
Rochester, N. Y. 

Keuffel & Esser Co., 

Rich, J. & G., Philadelphia, 

Drawing Instruments 

Alteneder & Sons, Theo., 
delphia, Va. 

Keuffel & Esser Co., New York 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock 
ford, Ill 
tjoynton «& 
Mass. 

Pratt & Whitney Co., 
Conn, 

Sloan & Chace Mfg. Co., Newark, 
N.. J. 


New York. 
Pa. 


Phila 


Plummer, Worcester, 


Ilartford, 


Drilling Machines, Boiler 
American Tool Wks. Co., Cin., QO. 
Bickford Drill & Tool Co., Cin 
cinnati, O. 
Boynton «& 
Mass. 
Dallett Co., Thos. H., Vhila., Da. 
Niles-Bement-Vond Co., New York. 


Drilling Machines, Multiptie 
Spindle 


Plummer, Worcester, 


American Tool Wks. Co., Cin., O 

Baker Bros., Toledo, O. 

Barnes Co., B. F., Roekford, Lil. 

Barnes Co., W. FF. & John, Rock 
ford, Ill. 

sjaush Mach. Tool Co., Springfield, 
Mass. 

Bickford Drill & Tool Co., Cincin 


nati, O. 


Dallett Co., Thos. H., Phila... Pa. 

Fenn-Sadler Machine Co., [art 
ford, Conn. 

Garvin Mach. Co., New York. 


Chicago, III. 
Mark, Nashua, 


Hlardinge Bros., 
Flather Planer Co., 
N. H 


Fosdick Mach. Tool Co., Cin., O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
McCabe, J. J... New York. 


Marshall & Huschart Mehry. Co., 
Chicago, 

Newton Machine 
Philadelphia, Pa. 

Niles-Bement-Pond 


Tool 


Works, 


Co., New York. 


Prentiss Tool & Supply Co., New 
York. 

Drilling Machines, Pneu- 
matic 

Cleveland Pneu. Tool Co., Cleve 


land, ©). 
Ingersoll-Sergeant 

York. 
Niles-Bement-Pond Co., 


Drill Co., New 


New York. 


Phila. Pneumatic Tool Co., Phila 
delphia, Pa. 
Rand Drill Co., New York. 


Portable 
Worces 


Drilling Machines, 

Coates Clipper Mfg. Co., 
ter, Mass. 

Dallett Co., Thos. H., Phila., Pa. 

Hisey-Wolf Meh. Co., Cinein., O 

Niles-Bement-Pond Co., New York. 

Drilling Machines, Radial 

American Tool Wks. Co., Cin, O. 

Baush Mach. Tool Co., Springtiel!d, 
Mass. 

Bickford Drill & Tool Co., 
cinnati, © 


Cin 


Dreses Mach. Tool Co., Cinein., O. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Hill, Clarke & Co., 
McCabe, J. J., New 
Marshall & Iluschart 

Chicago. Ill. 
Mueller Mach. 
Niles-Bement-Pond 
Prentiss Tool & Supply Co., 

York. 

Vandyck Co., J. R., New York. 
Drilling Machines, Turret 


Niles-Bement-Pond Co., New York. 
Quint, A. D., Hartford, Conn. 


Boston, Mass. 
York. 

Mehry. Co., 
Tool Co., Cin., O. 
Co., New York. 
New 





Dundas, Ont., Canada. 


Blaisdell & Co., P., Worcester, 
Mass. 

Boynton & Vlummer, Worcester, 
Mass. 


Cincinnati 

Davis Mach. Co., W. P., Roches 
cor, WW. z. 

Fosdick Mach. Tool Co., 
nati, O 


Cincin 


Gould & Eberhardt, Newark, N. J. 
Edwin, 


Ilarrington, Son & Co.,, 
Philadelphia, Pa. 

Hill, Clarke & Co., Boston, 

Hloefer Mfg. Co., Freeport, Ll. 

Knecht Bros. Co., Cincinnati, 0. 


we Blond Mach. Tool Co., R. K., 
Cincinnati, O. 

McCabe, J. J., New York. 

Marshall & Huschart Mchry. Co., 
Chieago, Ill. 

Mechanics Machine Co., Rock 


ford, Ill. 


Niles-Bement-Pond Co., 


New Haven Mfg. Co., New Haven, 
Conn. 

Prentiss Tool & Supply Co., New 
York 

Sibley & Ware, South Bend, Ind. 


Sloan & Chace Mfg. Co., 
N 


Vandyck Co., J. R., New York. 
Washburn Shops, 


Mass. 
Whitney Mfg Co., Hartford, 
Conn, 


Drills, Center 


Pratt & Whitney Co., Hartford, 
Conn. 

Slocomb Co., J r., Providence, 
R. 


Drills, Hand 

Dallett Co., Thos 
Ilisey-Wolf Mach 
Niles-Bement-Pond 
Drills, Rail 

Niles-Bement-lond 
Drills, Ratchet 
Greene, Tweed & Co., 
Parker Co., Chas., 


Ee. 


Phila., Pa 


Co., New York 


New York. 


Pratt & Whitney Co., Hartford, 
Conn. 

Dy namorn 

Bullock Elec. Mfg. Co., Cincin., O 

Cc & C Eleetriec Co., New York. 

Commercial Electric Co., Indian 


apolis, Ind. 
Crocker-Wheeler Electric Co., Am 
pere, N 


kmerson Electric 


Louis, Mo. 
General Elec. Co., New York. 
Jantz & Leist Elec. Co., Cin., ©. 
Keystone Electric Co., Erie, Pa. 


Northern Elec. Mfg. Co., Madison, 


is. 
Robbins & Myers Co., Springfieid. 


Ohio. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cineinnati, O. 
Western Electric Co., Chicago, Il. 


Westinghouse Electric 
Pittsburg, Pa. 
Electrical Supplies 
Bullock Elec. Mfg. Co., 
Commercial Eleetric Co., 
apolis, Ind. 
Ixmerson§ Electric 
Louis, Mo. 
General Elec. Co., New York. 
Keystone Electric Co., Erie, Pa. 
Roth Bros. & Co., Chicago, Ill. 
Triumph Elee. Co., 
Western 
Westinghouse 
Pittsburg, Pa. 
Electrically Driven 
lisey-Wolf Mach. Co., 


Indian 


Mfg. Co., St 


Electric 


Tools 
Cincin., O 


Elevator» 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Curtis & Co. Mfg. Co., St. Louis, 
Mo. 


thoward Lron Wks., 
Morse, Williams & Co., 
Wheel Dresser 
Desmond Stephan Mig. Co., Ur 
bana, O. 
Dickinson, 


kimery 


Thos. L., New York. 


Emery Wheels 


See Grinding Wheels 


Mach. Tool Co., Cin., O. 
Dallett Co., Thos. H., Phila., Pa. 
‘i a 


Mass. 


New York. 


Newark, 


Worcester. 


Cinein., O. 
(o., New York. 


Meriden, Conn. 


Mfg. co.. Be. 


& Mfg. Co., 


Cincin., O. 


Cincinnati, 0. 
Electric Co., Chicago, Ill. 
& Mfg. Co., 


Bualo, N. Y. 
Phila., Pa. 





McGeorge & ‘Sons, Cleveland, O. 
Engines, Automobile 

Olds Motor Works, Lansing, Mich. 
Engines, Gas and Gasoline 
poe Water Motor Co., Newark, 


Foos Gas Eng. Co., Springfield, O. 
Mietz, August, New York. 

New Era Gas Engine Co., Dayton, 
Ohio. 
Olds Motor 
Regal Gasoline 
water, Mich. 
Struthers-Wells Co., 


Mich. 
Cold 


Wks., Lansing, 

Engine Co., 

Warren, Pa. 

Engines, Steam 

American 
Mich. 

Buffalo 


slower Co., Detroit, 
Forge Co., Buffalo, N. \ 
Frick Co., Waynesboro, Pa. 

Rand Drill Co., New York. 

Struthers-Wells Co., Warren, Pa 
Sturtevant Co, B. F soston, 
Mass. 


Engraving Machinery 


Gorton Mach. Co., Geo., Racine 


Vis 


Roovers Mfg. Co., New York. 
ixhaust Heads 

American Blower Co., Detroit, 
Mich. 

Burt Mfg. Co., Akron, O. 

Exhibition, Machinery 

Philadelphia Bourse, Phila., Pa. 

Export, Russian 

Gradstone & Co., M., New York 

Fans, Exhaust 

Sturtevant Co., B. I Boston, 


Mass 
Electric 
Electric 


Fans, 
Emerson 
Louis, Mo. ; 
General Electric Co., New Yorn 
Northern Elec. Mfg. Co., Madison, 


Mfg. Co., St 


is. 
Sprague Elec. Co., New York. 
Western Electric Co., Chicago, II! 
Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 


Files and Rasps 
Barnett Co., G. & H., Phila., 
Etna Mfg. Co., New York. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., 


Pa 


Provi., R. I 


Filing Machines 


Cochrane-Bly Mach. Co., Roches 
oe; ex Bs 
Kinsey-Burt Co., New York 


Fillers, Oil Can 


The Winkley Co., Hartford, Conn. 


Fillets, Leather 
Canton Fillet Co., Canton, 0 
Filters, Oil 


Burt Mfg. Co., Akron, O. 


Flexible Shafts» 
Chicago Flexible 


cago, Ill. 
Coates Clipper 


Shaft Co., Chi- 


Mfg. Co., Worées 


ter, Mass. : : 
Stow Mfg. Co., Binghamton, N. Y. 
Forges 
soynton & Plummer, Worcester, 
Mass. 


Buffalo Forge Co., Buffalo, N. \ 


Miner & Peck Mfg. Co., New 
Haven, Conn. 
Sturtevant Co, B. F Boston, 


Mass. 
Forgings, Drop 
Billings & Spencer Co., 
Conn. 
Clapp Mfg. Co., E. D., 


Hartford, 
Auburn, 

Williams & Co., J. HL, Brooklyn, 
N. Y¥ 


Wyman & Gordon, Worcester, 


Mass. 

Forgings, Steel 

Hay-Budden Mfg. Co., Brooklyn, 
me Ee 

Wyman & Gordon, Worcester, 


Mass. 
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Lathe Spindle Design. 
BY JOHN RANDOL. 

Bless built his lathe, as described in the 
preceding paper, with a taper spindle bear- 
ng and a screw center at the rear, proba- 
bly because he had watchmaker’s 
Swiss lathe so constructed, and for a long 
time all watch-tool makers supposed that 


seen a 


a small machine-tool spindle must have 





AMERICAN MACHINIST 
n the bottom to the bed-ways of the larg- 


machine of the series, and having on 
its top an exact reproduction of the bed- 
smaller machine By placing 
headstock 


it is evident 


ways of a 


adapters in the and _tailstock 


boring fixture that the one 


all sizes 


that if 


boring fixture can be used to bore 
of headstocks and 


the boring-bar axis 


and 


1 
tarilet . 
Ld LiStLOC ks, 


is once located exactly 


477 
spindle may slightly change the spindle 
axis. So far as I know, no lathe spindle 


make certain that 


OX Wear Cant n any degree affect the 
pindle axis locatiotr In practice, how- 
ever, the spindles here under discussion are 
so verv large for the work they have to do 
that there is seldom any trouble caused by 
WCad 















































taper bearings to do good work. When_ in the middle over the bed-ways and also Referring Fig. 2, Sloan & Chace No 
the first watch-factory tools were made exactly parallel to the bed-ways of the 5 lathe spindle, the gest of their “regu 
is . > 7 | | the } 7 y ? 1 
nothing but taper bearings were used, and _ boring fixture, then all headstocks and tail- t eT ies, A he flange to which 
they have not yet disappeared, thoughthere stocks bored on this fixture will retain ie ir ber drawback hand-wheel is 
are now many fine tools made with cylin- their alinement when reversed on the ways, — s¢ ed screws. This flange is slipped to 
drical spindles. and also that, since there is no perceptible S der on the drawback sleeve B, and 
The Sloan & Chace regular” No. 5 wear on the boring fixture in work, prac- secured endwise by expanding the outer 
lathe spindle, shown in Fig. 2, with dimen- tically perfect duplications of head and tail end of the soft sleeve and held against 
sions, may be taken as a good example of spindle locations will be made, so long as_ turning by the pin 4 B has a front 
approved cone tool-spindle practice. The he original boring fixture is in existence n le t B* ab ng against the rear 
spindle itself is made from a round blank If the spindle is not carried on cone’ end of the spindle an sa lapped ™%-inch 
cut from round bars of 35 carbon steel, 1! earings but is made cylindrical in form, hole straight throug The front end of 
- F Unk H M F 
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IG. 2, SLOAN & CHACE NO. 5 LATHE SPINDLI 


nches diameter Che cones and drawback 
sleeves are made of the same 35-point steel 
beds and headstocks and tailstocks 
The 


outside, and 


and the 


are of gray iron spindle boxes 


cylindrical 


cone 
the same 


that after the 
1 


are are 


diameter front and rear, so 


headstocks and tailstocks are fitted to the 
bed-ways the hight and alinement of the 


| spindles can be produced in 


head and tai 
practically perfect duplication by boring 
he box seats and tail-spindle seats in a 
which takes the largest 
made to take all 
sizes of headstocks and tailstocks by plac- 


standard fixture 


size, and is also smaller 


ing “adapters” on the wavs of the original 
large fixture 
The 


makes 


which 


interchangeability of 


is the instrument 
tool 
parts, as headstocks and tailstocks and so 
on, possible between different machines of 
different sizes. It consists of a base fitted 


“adapte r 


> | | 
small 


then the headstock box seats must be bored 
in conical form, and this makes the boring 
of the headstock a much more complex op- 
eration. Examples of both straight and 
conical spindle bearings will be shown, and 
it is to be noted that the cylindrical spindle 
has very great advantages in some direc 
tions over the cone bearing spindles 

The object of the cone bearing is to en- 
able wear to be accurately taken up with 
out change of spindle position. If the spin 
dle wear in the box is exactly the same 
all around, sides and bottom of the 


top, 


box being all equally enlarged by wear. 
then the taper box can be shoved endwise 
in its cylindrical seat in the headstock, so 
as to take up the lost motion of the spindle 
absolutely without any change of spindle 
however, the cone box 
the 


other, then moving the box endwise on the 


axis location. If, 


is worn more on one side than on 


the sleeve extends forward inside the spin 


dle, in which the sleeve turns freely, and 


s internally threaded at its front end, B’, 
to take the rear collet ends which are 
ground to a sliding fit in the hardened 
front end of the spindle ground in two 
angles, that at the mouth, which closes the 
split collet jaws on the work when the 
collet is drawn in by the sleeve thread, 
having a 20-degree angl Che other 4 


] 
i 


Che 


back beyond the front bearing 


degree angle earance spindle 


g 
is hardened 


of the sleeve. and ground The sleeve is 
made to fit the rear end of the spindle so 
that the hand-wheel will run true, but is 


free in the lathe spindle most of its length 


It is the drawback sleeve and threaded 
collet, having it aws closed by the coned 
spindle mouth, giving a means of chuck 


ing work it 
ables the 


the collet jaws truly, that en- 


ichine-made watch to be pro 
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duced, and the spring collet must be used 
This 
lathe spindle, the 
the 


with a hollow lathe spindle. com- 


bination of the hollow 


] 


hollow drawback sleeve and cone- 


jawed collet, appears constantly in small 


tool construction, and though as yet very 
little used in ordinary machine shops, has 
field 


occupy. 


a great there which it must very 
soon 

Chis is the simplest form of collet-oper- 
ating mechanism, and has the one fault of 
moving the rod grasped in the collet jaws 
a very little to the rear, as the jaws close 
by being drawn backward. For most pur 
poses this is no objection, but in a few 
cases it must be avoided, and is cured by 
moving the internal cone, which closes the 
collet jaws, forward, the collet having no 
end movement at all. This makes a much 
more complicated spindle, and when a rod 
feed, spring which 


slide inside the sleeve, is added, the spin 


consisting of jaws 
dle becomes a decidedly complex affair. 
In Fig. 2, of the No. 5 
lathe spindle, the front spindle cone, in- 
tegral with the spindle, is seen to be com- 
posed of two cones, one of 3-degree angle. 
marked S’, and one of 45 degrees, marked 
S*. These angles are chosen as coming 
near to satisfying the conditions of. wear. 
The _ spindle side-thrusts from _ its 
work and end-thrusts also. It wears more 
its front end than anywhere 


detail section 


has 


rapidly at 
else, and also has more surface to resist 
wear in front than anywhere else, as it 
should have. The 45-degree cone resists 
light rearward thrusts but 
heavy pushing back is liable to injure the 
bearing, and to help out in this particular 
a vulcanized fiber washer G is placed on 


very well, 


the spindle between the front end of the 
rear box K and the rear face of a sliding 
collar G', splined to the spindle, and ad- 
justed by the split nut /° threaded on the 
spindle, 32 per inch. This nut is split on 
one side, and is closed and then hardened 
and tempered, so as to move stiffly on its 
thread to adjust the fiber washer. 
stud fitted to its spindle spline to prevent 
G* from this 
split, closed and tempered spring-nut and 


G’ isa 


turning, and device of a 
splined collar is very much used in small 
machine tools. It 
where it is threaded on the spindle to ad- 


appears again at EF: 


just the cone K, having a stud A" sliding 


in the spindle spline K*. K is the same 
shape as the front spindle journal S’, S* 


3-degree and 45-degree angles, reversed. 


The headstock H/ is bored the same 
diameter in both uprights, and lapped 
smooth, to take hard bushes, ground 


about a thousandth of an inch larger than 


the headstock box seat diameter, and 
forced in place, where they are retained 
by friction only. This does not seem 


enough to secure the box against a heavy 
end thrust on the spindle; but no box has 
ever been known to yield to end-thrust, 
hence this forcing and friction holding of 
the in place appears sufficient. It 
would be difficult to secure the box in the 
headstock by 


box 


anything in the way of a 
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pin or screw without danger of placing an 
initial side-thrust on the box, and prob- 
ably the friction retention is the best avail- 
able. 

The mill-cuts L’, M’, are not now made 
in the core-box; they were used as oil 
leads; the dust covers /’, F', were stripped 
away to give access to the oil groove. The 
oiling is now by small brass oil cups 
screw capped, screwed into the tops of the 
headstock uprights. 

[t will be noted that E 


and 


and E* oppose 


each other in action, must be ad- 
justed with some care, and that the func- 
tions of S* and G are identical, both re- 
sisting rearward spindle thrusts, also that 
G and S* are independently adjustable 


and _ that 


there is no certainty as to 
whether G or S® shall actually resist. the 
rearward spindle thrust. This 
imperfection is caused by the inability of 


functional 


the 45-degree angle cone S* to endure very 
heavy rearward thrusts. 

The belt I has three 
I-inch flat belt, and is held to the spindle 
by the round tit on the end of /', screwed 


cone steps for a 


into the pulley. 

The spindle is threaded at E* and F* to 
take adjusting nuts, and is provided with 
an internal stud C engaging the collet 
spline to keep it from turning. 





Rights of Foreign Creditors in Bankruptcy Cases. 
United States Consul Monaghan sends 
from Chemnitz, Germany, interesting in- 
formation and advice, a portion of which 
we reproduce for Americans who may 
have bankrupt debtors in foreign countries. 
FRANCE. 

The laws of France do not require that 
foreign creditors shall be represented be- 
fore the courts by an attorney. This pro- 
cedure is not alone superfluous, but also 
dangerous, for the attorney’s fees are not 
regulated by law when dealing with for- 
eign creditors and can be very much in 
excess of that prescribed by the French 
law. It is customary and advisable, in a 
case of bankruptcy, to appoint a local ex- 
ecutor. These officials look after the in- 
terests of foreign creditors with a great 
deal of care, and, as a rule, obtain very 
good results. The usual procedure is for 
the foreign creditor to receive an official 
notification of the failure from an executor 
wherein he offers his services. If one has 
no regular representative at the place of 
him to the 


wise tor 


and 


failure, it is accept 


offer sign the power of 


attorney which he always incloses. 


executor’s 


RUSSIA 
The laws of Russia pertaining to bank- 
ruptcvy are very severe. A merchant in 
Russia declared bankrupt if his 
liabilities exceed 1,500 rubles ($772.50) and 
he has not the ready cash to meet the 


can be 


same. He can be arrested and his reten- 
tion depends on the good will of his cred- 
itors. A creditcr who enters claim against 
a bankrupt must deposit 75 rubles ($38.63) 


for the cost of court. All foreign creditors 
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must make claim within twelve months 
after date of failure, otherwise their claims 
are void. In Russia the court publishes 
the fact of the bankruptcy, but gives no 
the creditors: for 


noth- 


official notification to 

this reason foreign creditors know 

ing of the existing conditions until it is 

too late. For the above reasons it would 

be wise for exporters to keep a watchful 

eye on their oustanding debts in Russia. 
ITALY. 

In Italy creditors have the right to de- 
mand 6 per cent. interest on all debts not 
paid when due. Regularly accepted drafts 
which are not honored at expiration can at 
once go to protest, but must pass through 
a notary’s hands. The court executor can 
perform this duty, but the law demands 
several days’ grace before the belongings 
of the debtor can All business 
men in Italy are compelled to keep two 
account books, and each and every trans- 
action must be entered in each of these 
books. When a page is full a government 
official comes and examines the same and, 
if he finds it in order, stamps, numbers 
and signs it. In case a merchant is pressed 
for payment by a creditor and he can prove 
by his account books that his resources are 
greater than his liabilities, the court will 
grant the months’ time to 
settle up with his creditors. During these 
six months his business is watched over by 
an official from the court and a representa- 
tive of the creditor or creditors. In the 
case of bankruptcy, creditors must send 
in their claims to the official who 
charge of the case. All claims of foreign 
creditors must be attested to in order to 
creditor's de- 


be sold. 


merchant six 


has 


show correctness of the 
mands. 

TURKEY. 
of debt 
are dealt 


In such cases a consulate’s drago- 


and 


local 


Turks 
the 


All 


foreigners 


cases between 
with in 
courts. 
man is present to protect the interests of 
to it that 
the court proceedings are in keeping with 


the foreign creditor and to see 
the law. In Smyrna foreign creditors have 
a still greater protection: for, apart from 
the dragoman, there are two other consular 
representatives at the court. In case plain- 
uff and defendant are of different nation- 
alities, the court is held at the consulate 
of the defendant. It 
very hard to get justice, on the ground 


is claimed that it is 


that the sympathy of the court (consulate ) 
1s usually with the defendant, and under 


these conditions the costs of court are very 


high. Foreign merchants who find 
necessary to bring suit against insolvent 
Turkish firms will always do better to 


compromise rather than bring the matter 
to court. 
NORWAY AND 
In these countries the only thing for a 
creditor to do is to send in his claims and 
make sure that the same are recognized 
After this has been done he has the right 
to refuse to accept the propositions offered 
by the bankrupt, and can insist upon court 
proceedings. 


SWEDEN 
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Card Systems and Diagrams—Keeping Track of 
Stock—Factory Management. 
BY J. S. V. BICKFORD. 

In considering the methods of factory 
management which have resulted in suc- 
cess, it has struck me that they fall natu- 
rally into two main classes. On the one 
hand is that class of factory which depends 
on the individual capacity of its employees 
and on the other the one depending on 
the perfection of its system for its results. 

I think 
hands of the man 
choosing men the former system gives, 
during the time in which the particular 
factory is under the direct supervision of 
its organizer, the better results. It may 
be taken as an axiom that any man who 
is really good at selecting men need do 
nothing else in this life and need have 
no other qualifications in order to make a 
large fortune. In most cases I believe that 
this faculty is combined with organizing 
ability, but it need not necessarily be so, 
for it is obvious that if a man is an abso- 
select a 


it must be conceded that in the 


who is an expert in 


lute master of selection he can 
manager and this manager can be entrust- 
ed with the organization, but, as I have 
said, it usually happens that the peculiarly 
gifted individual who can judge a man at 
sight and what he is fit for in five minutes’ 
conversation is also gifted with a consid- 
erable ability in organization. 

I have also been struck on many occa- 
sions by the absence of the ability in suc- 
cessful men to ascribe to its proper cause 
their own success. I read some time since 
interviews with half a first-class 
self-made men who were asked to what 
they attributed their own success. With- 
out exception they all talked about business 
rectitude, sobriety, industry and such like 
platitudes. Of course knows 
that without these qualities no consider- 
able success is possible, but most people 
know that it by no means follows that 
success will attend the practice of any or 
all of these virtues. Ability, brain power, 
accurate and clear thinking, well-balanced 
judgment are as, if not more, necessary 
than any of the copybook maxims and 
some of these attributes no man 


dozen 


everyone 


without 
can make a success, however industrious 
he may be 

If a man has not the ability to select 
subordinates with certainty—and it is an 
ability which I believe is born, not created 
by education—his only chance is to so ar- 
range matters that practically anyone can 
carry on the business by the routine he 
originates. This is the secret of success 
of many of the most elaborate card sys- 
tems in use and some of them are nearly 
perfect. It is a matter of great difficulty 
to judge these systems and by no means 
easy to follow an expianation of them. I 
have read Mr. Arnold’s work on Factory 
Management which is practically devoted 
to a few card systems in use in the United 
States. The impression left on my mind 
is that they are, in most cases, carried to 
excess. There are a few main points which 
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a card system must take care of, and I 
think that great caution should be exer- 
cised that a card system is not carried 
too far. 

It is above all things necessary to ascer 
tain the cost of the factory product, and 
that the head of the factory should be 
able to see, almost without trying to do 


so, if any product is rising in cost, if there 


in wasters in a depart 
this 


is a large increase 
ment, and so on. If 
recorded on the ordinary card it requires 


information is 


a somewhat careful examination to detect 
2 serious rise, and I would suggest that all 
such information be recorded in the form 
of curves. Take the case of the cost of 
the product or any minor component of it 
I propose that a single sheet of squared 
paper, properly printed, be set aside for 
each component. This would be ruled at 
the bottom 
as the piece-work price, workman's num 
ber, date, etc., and at the top for the name 


and number of the piece with the opera- 


in lines for such information 
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the part y its relative st tron 
day to day. Of course difficulties crop up 


. ° 
For instance, a price may be fixed for 


part trom year to year, and in that cas 
so long as the w man earns the pric 
the cost to the firm will be the piece-w 
price, and the curve a straight hori 

line which would be of no use to anyon 
unless the interest and depreciation on thx 
machine used, reduced to cents per hour, 
were added to the piece-work price and 
shown on the same sheet either as a sepa 
rate curve or compounded with the wages 
cost. In this case the saving to the firm 
due more rapid output would be accu 
rately shown. In any case the actual tims 


in hours should also be shown by a sepa 


rate curve, and, on the whole, I believe the 


best these 


work 


the use of 
(the 


results would follow 


separate curves: (1) Time 
man’s wage rate being shown in figures at 
base of card); (2) depreciation and in- 
(3) All could 


easily appear on one card, especially if 


terest cost; material cost 
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A STOCKROOM SYSTEM 
sheet, which should be of considerable would serve to indicate the time allowed 
size, would then be given up to cost curves. on piece work for the job 
Each horizontal line would represent so \nother most important thing to know 
many cents or dollars, as the case might is the state of the stock in advance \t 
be, and the vertical lines would represent page 1326, Vol. 26, I recommended the u 
periods between the turning out of each of wire rods with rings on them to indi 
subsequent set of like components. Your ite the state of the stock, the idea being 
readers will easily follow the result. Each to divide the sto to sets, each set rep 
batch of components would be averaged resenting the number of pieces in_ the 
and a dot be placed on the paper to repre product (the product being supposed to bi 
sent cost. By joining up these points a one article only) and to use one ring t 
curve would be formed and a _ glance’ represent a set. One vertical metal rod 
would show if the labor or material cost would then b et up for each sort of 
of the product (both could be kept on the stock, and ing put on the corresponding 
same card) was rising by the curve rising rod for each set of stock in hand. Ol 
to a peak. Of course such a peak should ously, if there were enough pieces of 


be inquired into at once 


My own impres 
sion is that nothing but good would fol- 
low the publication of these curves in the 
factory, by causing interest and emulation 
among the men. It would not be neces 
sary that the actual value of the squares 


should be published 
not give the workmen the actual cost of 


1. e., the curve would 


produc tion of f 


stock in hand for the 


complete machines there would be five 
rings on each rod, and a single glance 


along the rods would show the condition of 
the stock. Difficulties crop up in practice 


For instance, what is to be done when se\ 


eral different products draw such stock as 


bolts and nuts from one store? We can- 
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not follow the plan in that particular case 
in its simple form, and my own impres 
sion is that in that the results 
would follow the simplest possible form— 


case best 
i. €., use one ring for each piece and have 
a pointer or colored ring to indicate the 
ordering and danger level. Another diffi- 
culty has occurred to me: Suppose we are 
making such a thing as a motor car, and 
stock not only simple things like bolts and 
nuts, but finished components such as back 
Some of the bolts in the ordinary 
used in the finished article, and 
14x4- 


axles. 
stock are 
suppose we have in store two dozen 
inch bolts, while six are used on one back 
axle and we also have two back axles in 
stock. We obviously have three dozen 
bolts in all, and the obvious thing is to put 
six rings (supposing six bolts to constitute 
But sup- 
there are 


a set) on the corresponding rod. 
pose it is desired to know if 
enough components in hand for six back 
axles. Our stock rings tell us there are, 
but that is not true; two sets are made up. 
There are bolts enough for making six 


finished cars, but not enough for six new 


axles. This is rather a difficult problem, 
and I may say at once that I hardly 
recommend an attempt at its solution. 


Were I introducing it I should leave this 
to the intelligence of the storekeeper to 
point out, and should fire him if he had 
not enough common sense to point out the 


facts. It may, however, be of interest to 
point out possible solutions. One is to 
use different colored rings to represent 


stock used in components in store. An- 
other is to have the rods themselves mov- 
able, so that they can be lowered when 
some of that particular stock is in hand 
The effect would be, 


so to speak, to add rings below the datum 


already made up. 


line when stock was in hand already made 
up. | give a rough sketch of the idea in 
the illustration. 

It will be noted that the underlying 
idea of both this rod stock index and the 
above mentioned cost-keeping system is a 
curve. I am a great believer in curves, so 
long as they are not abused; but they are 
very often made out in such a way as to 
be anything but guides. For instance, a 
curve, to be of any actual use, should be 
so made that the curve rises when the 
value it represents rises. Often you will 
see a curve arranged so that its distance 
from the left- or right-hand edge of the 
paper depends on the value to be repre- 
sented, and I have often turned my news- 
paper upside down to really get at what 
the author means to convey by his curve, 
and sometimes I turned it around 
several times without getting the ghost of 
a notion of what he meant. Anyone can 
understand a plain, common or garden 
curve which goes up when cost goes up 


have 


and vice versa, and he does not want to 
spend ten seconds in examining the cost 
sheet of a whole year either, in order to 
see if the cost of a component has gone 
up or down or fluctuated wildly. 

I wonder how many men running small 
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businesses know how wildly the cost of a 
component may vary. I recently started 
careful cost keeping in a new works and, 
naturally, with the hundreds of cards the 
men could not keep the whole in mind. 
The result was that I found one job done 
on one occasion in three hours reported 
three months later as requiring twenty- 
four. These little things open one’s eyes, 
and I know for a fact there had not been 
much deliberate ‘‘slacking.” 

The next thing to know is how each 
factory department is off for work and 
who is in want of the next job. In this 
particular I was much struck with the 
Cottrell plan as given in Mr. Arnold’s 
book. It consists in leaving the directing 
of stock, etc., into and out of departments 
to one central clerk who has on his desk 
racks of cards, one card going with each 
component passing through the factory and 
one rack assigned to each department. ~It 
will be seen that this is the curve idea 
again. It is not difficult to make the racks 
approximately correspond to the size of 
the department so that when the rack is 
nearly full the department wil) have its 
fill of work on hand, and in this way the 
merest glance wil! show where work is 
wanted. 

There is yet another point I should like 
to touch upon. It is at all difficult, 
where men are on piece work, to have a lot 
of time wasted (at least nominally) be- 
tween jobs by a job being supposed to be 
finished, say, a couple of minutes before 
it is. I recently had a first-class plan of 
meeting this difficulty laid before me by 
the Rochester people. It consisted in mak- 
ing the man take his piece card to the 
time recorder and print his time at starting 
and finishing. Of course there is nothing 
to prevent his going after he has started 


not 


the job, but he runs across a difficulty if 
he does that. 
finish in about five minutes and goes and 
punches his card as finished. In the first 
place there is the risk of the foreman com- 


Suppose he sees he will 


ing around and seeing the card (which is 
in a rack in full view) during that five 
minutes. But that is not all. At the end 
of the week the totals of the times recorded 
in the above manner added p and 
balanced with the man’s time in the fac- 
tory and the difference (there is bound to 
be some) is the foreman’s debit. This 
time lost debit placed on a chart for the 
foremen themselves and the factory head 
to see is a most salutary check. A good 


are 


foreman will have very little wasted time; 
a bad one, much. The man on piece work 
will take good care he does not fudge the 
times the wrong way and he will take care 
they do not understate. 

It may be noted that the Cottrell Com- 
pany use a system of piece work which 
has been in use in this out of the way and 
in some respects Old World county for 
many years. In no case, during his em- 
ployment, is a man’s wages for the week 
permitted to fall below his nominal weekly 
rate even if he does not make his wages 
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on piece work. That is to say, suppose a 
man makes 20 pieces at piece work at $1.00 
each and his nominal pay for the week if 
working day work is $25.00, he gets his 
$25.00 and not the iower rate earned at 
piece work. On the other hand, he of 
course gets all he can make above his 
wages. The effect is of course a sort of 
“heads I win tails you lose” arrangement 
which at first sight seems all in favor of 
the men, but is not really so. Speculation 
is the privilege of capital, but a man with 
a wife and family has no right to speculate 
with his income. Further than that it 
gives much greater freedom to the employ- 
er in fixing rates, for the man cannot lose 
over the matter. 





Colonial Preference to British Goods. 
3ritish manufacturers—and_ especially 
those engaged in the engineering and ma- 
chinery industries—are becoming more 
and more discontented with and suspicious 
of the so-called colonial preferential tariffs 
now in force. The latest additions to the 
list are South Africa and New Zealand, 
and they are both more niggardly in their 
treatment of British goods than the tariff 
of the Dominion. As regards the latter 
an examination of the tariff discloses the 
main reason for this comparative failure 
of the much-lauded preferential system of 
Canada. The grievance is in the list of 
free imports, which scores of 
items which British manufacturers would 
like to see on the preferential schedules— 
for instance, machinery for sugar fac- 
tories, of which the Dominion last year 
bought $80 worth from Great Britain and 
$603,142 from the United States. It is 
claimed by British makers that they have 
fitted up many of the largest sugar fac- 
tories in the world, and are quite equal to 
is the 


contains 


supplying the same to Canada. It 
same, too, with cream separators, surgical 
instruments, steel and wire goods, mining 


and smelting machinery, sewing ma- 
chines, wire fencing, etc. Our export- 
ers say bitterly that if the preferential 


system is to be applied at all, it should be 
applied where it would benefit us most. It 
is the same with the South African tariff 
It provides for a 2'4-per-cent. schedule of 
duties, which are removed when the goods 
are of British origin; it also provides for 
a schedule of ad valorem duties from 
which may deduct 25 per cent. as 
against foreign competitors; then 
comes a free list, open to all the world. 
Manufacturers complain that contracts 
show that under either this free list or 
under the 2'-per cent. schedule foreign 
competitors are able to secure orders just 
the same as before. New Zealand is a 
trifle better, but there they have given 
preference in goods we either cannot or do 
not supply and have withheld it in cases 
where the competition is very keen. The 
New Zealand preference duties apply only 
to about £2,000,000 worth of the imports 
which total £12,000,000. They leave out 
implements and machinery. 


we 
and 


agricultural 
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fencing wire and such like lines which 
British dealers could supply with a prefer- 
ence duty, and in fact do already supply 
altho the competition from the United 
States and Canada is especially severe. 

American exporters have an enormous 
advantage over their British competitors 
in the preferential freight charges accord- 
ed them by British shipowners. For in- 
stance, a case is quoted by a New Zealand 
correspondent. The writer that 
goods, the f. o. b. prices of which are 
practically the same, can be imported into 
the colony from the continent via London 
at a much cheaper rate than if imported 
direct from England. This is due to the 
action of British shipowners, their rates 
from the continent being 22s. 6d. per ton 
and from Great Britain 42s. per ton. The 
goods referred to are landed in the colony 
costing 15s. for the foreign and 18s. for 
the English article. Practically a 25-per- 
cent. preferential duty is needed to put the 
British manufacturer on the same footing 
as the foreign maker. These same favor- 
able terms are accorded American export- 
ers by British shipowners. 

The Australians want to make their own 
locomotives, but it is very doubtful if they 
will be able to do more than import all 
the parts and put them together. Most of 
the sewing machines ‘‘made” in Australia 
are all imported in parts, and this applies 
to scores of machines, etc. It is doubted 
by experts whether a first-class locomotive 
could be Australia, 
with the aid of imported parts, at a 
of less than 10 to 15 per cent. of the im- 


states 


constructed in even 


cost 


ported article, even with duties and freight 
added. 
in the Commonwealth will not for years 
to come justify the establishment of large 


Also the demand for locomotives 


factories like you have in the States and 
we possess in England. It is stated here 
that one large American house is consider 
ing the feasibility of establishing branch 
works near Sydney. By the way, I may 
add that most of the railroad companies 
in Spain are seeing to the renewing of a 
good portion of their rolling stock, such 
as locomotives, goods 
trucks, etc. It would be worth the while 
of some United States firms to look after 
the bissiness. 

A correspondent writes from Tientsin 
(China) on the subject of British 
machine tools, oi! 
He says that 


passenger cars, 


and 
American and German 
engines and similar goods 
American machine tools work out higher 
than British, but yet very many are im 
ported. If a dealer asks a British maker 
to consign a sample he invariably either 
wants full payment or a heavy percentage 
The average importers don’t feel disposed 
to lay out their capital on costly samples 
London, England a oe & 


On May I stamps commemorative of the 
Louisiana Purchase Exposition : 
placed on sale at the postoffices throughout 
There are to be 90,000,000 
225,000,000 two-cent 


| 
will be 


the country. 


Oone-cent and stamps 
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A Special Bath—Annealing for Toughness. 

BY E. R. MARKHAM. 

It is sometimes desirable to quench arti- 
cles of steel in a bath of water and before 
they are cold and cease contracting to 
remove them from the water and place 
them in oil. This is especially true of 
such articles as milling cutters, some forms 
of punch press dies, etc. 

Now, it is possible to do this by having 


two baths located near each other, and 
when the article has cooled sufficiently to 
remove the piece from the water and 


plunge it into the oil, allowing it to remain 
there until cold. For certain small articles, 
however, or for pieces of peculiar construc- 
tion, this might not prove satisfactory— 
that is, it might not be desirable to allow 
the article to come in contact with the air 
when moving from one bath to the other. 


When such is the case a form of bath is 
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OIL AND WATER TANK 


This 


1 and is easily made 


used which eliminates this objection 
bath is shown in Fig 
An ordinary rectangular tank has a parti 
tion A which extends down for a distance 
corresponding to the depth of oil necessary 
to accommodate the pieces to be hardened 
The tank is first filled 
hight that allows for the oil needed, and 


with water to a 
the oil is then turned in on top of the water 
on one side of the partition, as shown. Be 
ing lighter than the water, it will of course 
of the 


partition; care must be exercised as to the 


stay on top and on its own side 


we have in the tank; if 
enough, 
get the partition and appeat 
surface on the side of the 
Should this occur, we can by adding 


amount of water 


we do not have the oil will of 


course under 
on the water 
bath. 
sufficient water 
the oil above the lower edge of the parti 
It will be necessary to skim off any 


water! 


raise the bottom level of 
tion. 
oil that may have got over on the 


side 
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I have seen tanks made with a piece of 
glass 


in one end, this glass having a mark 
corresponding to the lower edge of the 
partition so that the hight of the water 
could be readily seen 

A wire hook made as shown at B is pro 
vided, this hook reaching down by the 
lower edge of the partition and up above 


¢ 
} 


the surface on the water side. The work 


to be hardened is placed on this hook and 


lowered into the water. When it has been 
water long enough it may be drawn 


the 


in the 


under the partition and up into oil, 


may remain until it has cooled to 
of the oil 


where it 
the temperature To save time 


the hook may be hung up or fastened in 
some manner so that the work will be sus 
pended at the proper hight in the oil and 
the operator may continue with the hard 
ening of other pieces while this is cooling 
be elaborated as much as 
supply 
pipe and overflow may be provided for the 


This bath may 


may be considered desirable. A 


water side, or pipes having perforations to 


project water toward a center, as shown in 


+} 


Fig. 2, the work being passed down be 


tween the pipes, as illustrated in a previous 
article of mine 
ANNEALING FOR TOUGHNESS 
It is sometimes desirable to make steel 


While 


annealing cause steel to be much tougher 


very tough the regular methods of 


than would be if left unannealed, yet it 


does not reduce brittleness to a degree that 
makes it safe forcertain purposes. I haveex 
perimented with pieces which when packed 
with granulated charcoal and annealed in 


the most careful manner would break when 


bent at an angle of 90 degrees, as at 1 
he steel used was 70-point carbon open 
heart] This same steel when placed in a 


furnace heated red hot and allowed to coo! 
off with 


100 degrees : 


furnace would bend about 


but even this when tested as 


it was to be used in a machine would 
break 

It was decided to test a method we had 
used with success on another class of work 
“he pieces were heated to a low red 


plunged in oil and allowed to remain there 


until cold. They were then placed in an 


heated red hot 


d and placed where no 


uniformly 


current of at tld strike them, where 
hev would not « e in contact with damp 
ness, and allowed to cool. When tested it 
was found that thev could be bent around 
as shown at B, and showed no tendency to 
reak; they seemed to bend as tho verv 
stiff. When machined they were very free 
from herd spo so common in high 
carbor low-grade steels; in fact, it was 
“la i¢@ pieces treated in this 
mani ed very nicely in all the oper- 
ition f machining and in the tests to 
vhi they é yiected 

For many purposes the high cost of the 
yperatior d make it prohibitive, but 
whe t recessary to produce a very 


sacrificing durability 


nd the quality of being readily worked, I 


is especially valuable 
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Gas Engine Design Constants and Formulas. 
BY SANFORD A. PH.D. 

The following table is the result of an 

nvestigation of gas-engine properties be- 

gun by the Department of Machine De- 


MOSS, 


sign, Cornell University, about a year ago. 
Data as to engine proportions were re- 
‘eived from twenty builders for seventy- 
six different sizes, more or less completely. 

It is a matter for congratulation-that so 
nany builders were sufficiently broad- 
minded to furnish the proportions of their 
Of other 


refused to 


course a number of 
wuilders furnish data 
they did not want to give away their 


engines. 
because 
secrets 


trade Such a spirit is certainly 


blameworthy, since an investigation such 
as the present one alike benefits the build- 


ers who assist it, the university which 


makes it, and the engineering fraternity in 
general. 

These data were worked up by the meth- 
ds explained in an article at page 1345, 
Vol. 26, of the AMERICAN MACHINIST, on 
“Determining from 
7 were first 
deduced by the methods given very briefly 
n the table. The numbers in the column 
“Corresponding Numerical Values of Co- 
efficient of Formula’ were then obtained 
directly from the engine data. These co- 
ethcients therefore give the practise of the 
twenty builders, and fairly represent Amer- 
ican practise. The values of the rational 
“Design Constant” given in the table were 
then computed from the numerical coeffi- 
cients. 

To illustrate the use of the forrnulas, take 
the first one given, for thickness of cylin- 
I 


Design Constants 


Practice.’ Rational formulas 


der wall, ¢ ‘ pD-+- 1%. The values of 


I ° 
> found from the data varied from .000308 


to .000133, the average value being .000204. 
Hence the thickness of the cylinder wall 
of an engine being designed may be from 


*The data were originally worked up by 
Messrs. H. L. Koenig and G. W. Rice. stu 
dents of the class of 1903, as their graduat 
ing thesis. An abstract of this was pub 
lished in Sibley Journal, June, 1903. Since 
this, the entire data have been worked up 
again, the methods and results corrected, and 
the whole matter recast by the writer. 
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000308 p D + % to .000133 p D + %, the 
best value being .000204 pD + %4. The 
stresses in the cylinder wall to which these 
coefficients correspond are 1625, 2450 and 
3750. It is to be remarked that the stresses 
computed are perhaps open to criticism, 
since the formulas may not take everything 
exactly into account. The numerical co- 
efficients given are absolute, however, be- 
ing taken from the actual data, and may 
safely be used, even tho the exact stresses, 
bearing pressures, etc., to which they cor- 
respond may not be known, 

There are also given in the last column 


rough formulas for average cases. For 
Yr 
Exhaust Pipe t ) 
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is not correct, as these formulas have a 
very limited range. The “Rational For- 
mulas” given, with the mean values of the 
numerical coefficients substituted, are the 
proper formulas for general use. 

The maximum explosion pressure in the 
engines examined varied from about 250 
pounds per square inch to 350, the average 
being 300 pounds per square inch. The 
compression pressure varied from about 
50 to 100, the average being 70 pounds 
per square The lower 
compression pressure and maximum pres- 
sure are for engines using gasoline, and 
the higher values for natural gas. This 


inch. values of 
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FIG. I. GAS ENGINE DIAGRAM 
instance, in the case of the cylinder wall, 
the rational average formula is t = .000204 
pD-+ 4%. This gives a thickness vary- 
ing with the maximum pressure p. In an 
average case p is 300, and if this value is 
substituted for p we have f¢ (.000204 
, D 
i, or very nearly *=— + %, 
i i 16 
This formula of course should not be used 


where the pressure is much different from 


300) pD+! 


300. Formulas like those in the last col- 
umn are given in the few works on gas- 


engine design, without qualification, which 





SHOWING NOTATION. 








U=Wt. of both 
Wheels 
LJ 
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ALL DIMENSIONS IN INCHES. 
is of course due to the fact that pre-ignition 
must be avoided. 

The maximum horse-power 
engine can develop is found to average 
very closely 11% times the rated horse- 
power for which the engine is sold. 

The mechanical efficiency averages about 
80 per cent. The engines examined were 
single-cylinder horizontal or single or mul- 
ticylinder vertical engines, all single act- 
ing, varying from 5 to 100 horse-power, 
and the formulas given apply only to such 
engines. 


which an 


EB es C d ES§ S3 
sngine . Sor orresponding « xae 
Dimension and —— Methods Used and Assumptions Made Peenae: Seen ost Numerical By.EA » Reduced 
Name of All Dimensions in Inches, F a ee rt = : for AIS g Values EES Ess Formela 
Design Constant All Pressures Deriving Rational Formula. oe Stes) pe of eos ge for 
upon which and Single Acting icles E ES Coefficient EDs ie Average 
it Stresses in Pounds per sist imma danas die d of the -= 2 of ES 2S" 5 Cases. 
* Ir I ran 1ston Ways Ssumed. Design Constant. ESA S 3 . y c 4 
Depends. quare incn. a. Formula. Svea ss 
= ° <A TO 
Thickness of t=thickness of cyl. Cylinder considered asa pipe with = t= 
cyl. wall. walls. uniform fluid pressure. Constant ~_/1)\ p41 S= ~ p=300 DD, , 
Stress in cyl. S=stress in cyl. walls. added to thickness to allow for =(=<)P 1.625 .000308 16 
wall. p=max. pressure. crooked cores, reboring, etc. 2.450 000204 
D=dia. of cylinder. 3,750 000133 
Thickness of T=thickness of jacket Jacket wall reasonably assumed as | T=ct c= T=.6t 
jacket wall. proportional to cylinder wall. .86 
walls. t=thickness of cyl. .60 
wall. 3 
Thickness of j=thickness of jacket Jacket space reasonably assumed as j=ct c= j=1jt 
water jack- space. proportional to cylinder wall. 1.85 
et space. t=thickness of cyl. 1.25 
wall. 1.00 
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Engine Kotat 
‘) on. 
Dimension and sevens 
Name of All Dimensions in Inches, 


All Pressures 
and 
Stresses in Pounds per 
Sguare Inch. 


Design Constant 
upon which 
it 
Depends. 


Number 
cyl. head 
studs 


of g=number of cyl. head 
studs. 
D=diameter of cyl. 


Outside dia. o=outside diameter of 
of cyl. head cyl. head studs. 
studs. q=number of cyl head 

Stress in cyl. studs. 
head studs. p=maximum pressure 

D=diameter of cyl. 
s=stress at root 
thread. 


of 


_ength ofL=length of stroke. 
stroke in D=cyl. diameter. 
terms ol 
cyl. diam. 


Length of C=distance from cen- 


con. rod. ter to center of con- 
Ratio of con. necting rod. 
rod to u=ratio of con. rod to 
crank. crank. 
_=length of stroke. 
Weight of W=weight of piston. 


piston. H=area of cyl.=" D2 
4 


Weight of V=weight of con. rod. 


con, rod. H=area of cyl.= ad BY 
4 


Total weight W=total wt. of piston 
of recipro--V= con. rod. 
cat’g parts. H=area of cylinder. 

Wt. of recip. w=weight of truly re- 
parts persq  ciprocating parts per 
in. of cyl. sq. in. of cyl. 


3=length trunk piston 
b=bearing pressure on 
projected area of 
piston (mean value 


Length of 
piston. 

Bear’g pres- 
sure on pis- 


ton due to during work’g strk. 
con. rodu=ratio of con. rod to 
thrust. crank. 


p=maximum pressure 
D=cyl. diameter. 


Bear’g pres- b’=bearing press. on 
sure on pis- proj. area of piston 
ton due to due to wt. of itself 
weight. and portion of con 

rod supported by it 
w=wt. of recip. parts 

per sq. in. of cyl. 
D=diameter of cyl. 
B=length of piston. 


Thickness of z=thickness of rear 
rear wall wall of piston. 
of piston. 's=stress in rear wall of 
Stress in rear piston. 
wallof pis- p=max. pressure. 
ton. D=cyl. diameter. 


AMERICAN 


Methods Used and Assumptions Made 
m 
Deriving Rational Formula. 
Single Acting 
Trunk Piston Always Assumed. 


Number of studs reasonably 
sumed to increase with cylinder diam- 
etér, bu! not quite in proportion to it. 


as- 


Initial load due to screwing up nuts 
assumed to be just equal to load due 
to explosion. (The explosion does 
not cause any appreciable addition to 
the stress caused by screwing up. ) 
The nuts may, of course, be unneces 
sarily screwed up tighter, causing un- 
known additions to the stresses given. 
Area at root of thread is 0.7 body area 
in average studs. 

Length of stroke reasonably as- 
sumed as proportional to cylinder. 


Connecting rod reasonably assumed 
as proportional to crank length. 


Piston weight reasonably assumed 
proportional to cylinder area. 


Rod weight reasonably assumed 


proportional to cylinder area. 


It can be shown mathematically that 
the centrifugal force and inertia of the 
connecting rod, etc., are exactly taken 
account of, if % of its weight is count- 


ed as reciprocating with the piston. 


As is well known, the thrust on the 
piston due to the connecting rod 1s 
inversely proportional tou. An indi- 
cator diagram for anaverage case was 
constructed and the rod-thrust during 


the working stroke found by well- 
known means. The mean value came 
22 1 
out: op — — 
u 4 


In an average case, % of the weight 
of the rod is taken by the piston, for 
both horizontal and vertical engines. 
Hence the total load due to weight is 
equal to the weight of the truly recip- 
rocating parts. 


Rear wall of piston considered as a 
flat plate fixed at the circumference 
and without ribs. Actually the plate 
is not quite as rigid as if fixed at the 
circumference, but there are ribs 
which make up. Actually the stresses 
are not as high as given, on account 
of the ribs. 
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Rational Formula 
for 
Engine Dimension 
in terms 
of the 
Design Constant. 


q=cD+2 


I p 
V.7s\q 


oO= 


L=cD 


W+!V=wH 


.22\pD 


4 
| u 


4 b/ 


Maximum, Mean and 


1.14 
67 
4 
pass 20K 
‘ a q=s. This 
c= is correct 
10, Qo *o lor g cyl- 
7,80 ‘39 inders and 
4, 500 ‘49 nearly cor- 
rect tor 
quite a 
range on 
either side 
C= 
1.5 
1.5 
1.0 
u= 
4.16 
515 
6 00 
v= 
1,02 
1.9 
>. 42 
ie p= “ 
b= { b = |}; —}- 
9.6 ors 
6.90 , 
4.8 
W=I." 
j=—1!]) 
l 
| ' rf 
S== vs / paso 
2, 86 00766 
5,32 <6 
10, 20% W405 





C= 
D+2 
_D 
I 
L=11D 
Cars | 
W= 
1.3H 
V=.8H 
W+i\ 
=1.7H 
B=! 1) 
b/= Sg 
1) 
Z= 
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Engine 
; Notation. 
Dimension and ‘ 
Name of All Dimensions in Inches, 


All Pressures 
and 
Stresses in Pounds ver 


Design Constant 
upon which 


Sint Sguare Inch. 
Length andd’=diam. of wrist pin. 
diam. of 1”=length of wrist pin. 
wrist’ pin p=max. pressure. 
or piston D=diameter of cyl. 
pin. s=stress in wrist pin. 
Stress and)b=bearing pressure on 
bearing projected area of 
pressure wrist pin due to 
on wrist maximum load. 
pin. 


Area of mid- a=area of mid-section 
section of of con. rod. 
con. rod. k=factor of safety of 


Factor of rod or ratio of break- 
safety in) ing load by Ritter’s 
con. rod, formula to actual I'd. 


considered C=distance, center to 
as a long) center of rod. 
column. R=diam. of mid-sect’n 
if round. 
QO=hight of mid-sect’n 
if rectangular. 
r=radius of gyration of 
' mid-section. 
r?=R?/16 or Q?/12 
p=max. pressure. 
D=diameter of cyl. 


Length ofl=length of crank pin 
arm of journal. 
bending |’=length of main bear- 
moment ing journal. 


on crank 2m=distance from cen- 
pin in_ tertocenter of main 
terms of bearings. 


cyl. diam.) M=m—( 3 1+11’)=arm 

. of effective bending 
moment on = crank 
pin, for reaction on 
main bearing due to 
explosion. 


Diameter of l=length of crank pin 
crank pin.) journal. 
Stress in l’=length of main bear- 
crank pin. ing journal. 
2m=distance from cen- 
ter to center of main 
bearings. 
M=m—($1+11’). 
d=diam. of crank pin. 
s=stress in crank pin. 
D=diameter of cyl 
p=max. pressure. 
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Methods Used and Assumptions Made 
in 
Deriving Rational Formula. 
Single Acting 
Trunk Piston Always Assumed. 


The wrist pin is considered as a 
beam, uniformly loaded and support- 
ed at the ends of the connecting rod 
journal. Actually the center of sup- 
port is somewhat beyond, but the load 
due to the explosion pressure is not 
uniformly distributed, being more in- 
tense near the supports owing to 
slight deflectton of the pin; these 
compensate each other. The bearing 
pressure is found for the maximum 
load, as 1s usual for steam engines, 
the important matter being that the 
oil must not be squeezed out. 


The maximum load on the rod, 
taking account of inertia and obli- 
quity, is the same as if these refine- 
ments are neglected. Ritter’s formula 
for columns is used. End coefficient 
=1, forends free but guided. For 
mild steel, the usual material, elastic 
limit = 35,000, mod. of elasticity = 
29,000,000. 


Treatment is rigid for asingle cyl- 
inder center crank engine with two 
overhanging flywheels. Formulas ap- 
ply approximately for multicylinder 
engines with a main bearing between 
each crank pin. Ifthe crank shaft is 
absolutely rigid under the explosion, 
the bearing pressures are uniformly 
distributed over crank pin and main 
bearing. If the crank shaft ‘is very 
flexible, the pressures due to the ex- 
plosion act only at the edges of the 
bearing. The actual case is taken to 
be a mean between these two, giving 
as the effective arm of the bending 
moment m—(j{l+ 1’). This dis- 
tance is reasonably assumed as pro- 
portional to the cylinder diameter. 


Treatment is rigid for a single cyl- 
inder center crank engine with two 
overhanging flywheels and outside 
belt pulley. Formulas apply approx- 
imately for. multicylinder engines with 
main bearings between each crank 
pin and for direct-connected or geared 
engines. Bending moment due to ex- 
plosion pressure found as_ stated 
above. The inertia of the reciprocat- 


ing parts decreases the bending mo-: 


ment and the fact that the explosion 
occurs slightly after the dead center 
when the con. rod is oblique, increases 
it. The centrifugal force of the con. 
rod and counterbalances, the weight 
of the flywheels, and the belt pull, all 
cause additional bending moments. 
Diagrams were made taking all these 
effects into account, showing that the 
resultant bending moment is practi- 
cally the same as found by neglecting 
inertia and other refinements. That 
is, the total explosion pressure, acting 
at the dead center, is to be taken to 


| find the bending moment. 
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Rational Formula 2st 
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Engine Dimension| © ~~ 
in terms E 35 
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Design Constant. Et in 
io 
‘in — 
d’ >, ¥ p D 13,300 
\ 4sb 10,500 
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Engine 


Dimension and Notation. | 
Name of All Dimensions in Inches, 
Design Constant All Pressures 
and 


apon, which 
it 
Depends. 


Stresses in Pounds per 
Square Inch. 


Length of | l=length of crank pin 
crank pin. journal. 

Bear’g pres- d=diam. of crank pin. 
sure on b=bearing pressure on 
crank pin. projected area of 

crank, due to the av- 
erage value of load 
for a complete cycle. 


Thickness of x=thickness of crank 


crank throws (in direction 
throws. of shaft axis). ; 

d=diam. of crank pin. 

Breadth of y=breadth of crank 

crank throws (perpendicu-| 


throws. lar to shatt axis). 
x=thickness of crank| 
throws (in direction 
of shaft axis). 
| 
Length of l’=length of main bear-! 
arm of ing journal. 
equivalent L=length of stroke. 


bending [)=diameter of cyl. 

moment M’=(.325 17+ .090 L)= 
on crank arm of equivalent 
shaft, in bending moment on 
terms ot crank shaft (at inner 


cyl. diam. edge of main bear- 
ing) for reaction on 
main bearing due to 


explosion. 


Iiameter of s=stress in crank shaft 
crank shaft. at inner edge of main 
Stress in bearing journal. 
crank shaft. d’=diam.of crank shaft 
at main bearing. 
\’=length of main bear- 
ing journal 
M’=(.3251’+ .0g0 L.). 
D=diameter of cyl. 
p=max. pressure. 


Length of |’=length of main bear- 
main bear- jing journal 

, ing journal d’=diam. of main bear- 
Bear’g pres- ing journal. 


sure On b=bearing pressure on 
main bear- projected area of 
ings. main bearing, due to 


average value of load 
for acomplete cycle. 
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Methods Used and Assumptions Made 
in 
Deriving Rational Formala. 
Single Acting 
Trunk Piston Always Assumed. 


A typical indicator diagram was 
constructed, and from it the pressure 
on the crank pin at each crank pin 
position found, taking account of 
obliquity of rod, inertia of reciprocat- 
ing parts, and centrifugal force of 
rod. The average value of this total 
pressure (taken regardless of direc- 
tion) throughout a complete cycle 
was 14% per cent. of the maximum 
load on the piston due to the explo- 
sion. This ratio is assumed as the 
same for all cases. The safe crank 
pin bearing pressure is found to be 
independent of the velocity. 


Thickness of crank throws reason- 
ably assumed as proportional to diam- 
eter of crank pin. Center crank 
assumed. 


Breadth of crank throws reasonably 
assumed as proportional to thickness. 
Center crank assumed 


Treatment is rigid for a single cylin- 
der center crank engine with two 
overhanging flywheels and outside 
belt pulley. Belt pull assumed to- 
wards engine cylinder, as this is the 
worst case. Formulas apply approxi- 
mately for multicylinder engines with 
main bearings between each crank 
pin, and for cases where belt pull is 
in a differeat direction, or for direct- 
connected or geared engines. From 
the diagrams already alluded to it was 
found that the bending moment equiv 
alent to the maximum combined bend- 
ing and twisting moments on the 
crank shaft (taking everything into 
account) is the same as if the main 
bearing reaction due to the explosion 
had the arm .3251’+ .090 L. This 
distance reasonably assumed 
proportional to cylinder diameter. 


IS as 


Treatment applies to cases specified 
immediately above. Equivalent bend- 
ing moment on crank shaft found as 
stated above. 


Treatment is rigid for a single cylin- 
der center crank engine with two fly- 
wheels and outside belt pulley. Belt 
pull assumed as away from engine 
cylinder, as this is the worst case. 
Treatment applies approximately to 
other cases. Diagrams were con- 
structed and the pressure on the main 
bearings found for each crank posi- 
tion, taking account of everything. 
The average value of the total load 
(taken regardless of direction) 
throughout a complete cycle was % 
of the maximum load on the piston 
due to the exp!osion This ratio is 
assumed as the same for all cases. 
The safe bearing pressure is found to 
be independent of the velocity. 


_ 


Rational Formula 


Engine Dimension 


MACHINIST 


for 


in terms 


¢ 


of the 


Design Constant. 


=| 


11452 


4b 


pb? 


Va 


M’=cD 


ox 
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Minimum Values 
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Engine 
Notation. 
Dimension and 
Name of All Dimensions in Inches, 


All Pressures 
and 
Stresses in Pounds per 
Sguare Inch. 


Design Constant 
upon which 
it 
Depends. 


outside diam. 
flywheel in inches. 
K=velocity of flywheel 

rim in feet per min. 
n=revolutions per min. 


Outside di-F 
ameter of 
flywheel. 

\ elocity 
filvwheel 

rime 


ol 


Weight of U=total weight of all 
flywheel. flywheels in pounds 


Speed fluc- H. P.=rated horse- 
tuationco- power. 
efficient. F=outside diam. of 


flywheel in inches. 
n=revolutions per min. 
f=speed fluctuation co- 
efficient, or ratio of 
total variation in rev- 
olutions per minute 
to the mean value. 


Rotation n=rotation speed, rev- 
speed, Olutions per min. 
Inertia force I=inertia force at end 


at end of of stroke per sq. in. 
stroke,per of piston. 

sq. in. of w=weight of truly re- 
piston. cip. parts (piston + 


} con. rod) per sq. in 
of piston. 
L=length of stroke, in. 


Exhaustpipe E=exhaust pipe diam. 
diameter. v=nominal speed of 
Nominal gases thro’ exhaust 
speed of pipe, ft. per minute. 
gases thro’ n=revolutions per min. 
exhaust .=length of stroke. 
pipe.|D=diameter of cyl. 


| ° 
e=exhaust valve diam. 
nominal speed thro’ 

exhaust valve. 


Exhaust 
valve dia. |v 
Nom’! speed 


thro’ ex-'n, L and D as above. 
haust val. 
Inlet valve i=inlet valve dia. when 


diameter. | there is a valve ad- 
Nom’! speed) mitt’g whole charge. 
thro’ inlet, v=nominal speed thro’ 
valve. inlet valve. 
n, L and D as above. 
Gas pipe di- G=gas pipe diam., nat- 
ameter. ural gas. 
Nom’! speed v—nominal speed thro’ 


thro’ gas) gas pipe. 
pipe. n, L. and D as above. 
Gas valve g=gas valve diameter, 





of 
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Methods Used and Assumptions Made 
in 
Deriving Rational Formula. 
Single Acting 
Trunk Piston Always Assumed. 


The rim velocity of the flywheel is 
proportional to the stress. ‘The greater 
this velocity is taken, the less the 
weight for a given flywheel effect. 
Hence the rim velocity should have 
a constant value, regardless of the 
revolutions per minute 


Case taken is single cylinder hit- 
and-miss engine. Greatest speed fluc- 
tuation is at lightest load, which is 
taken to be when the engine misses 
three times between each fire. Ratio 
of energy added to flywheel and caus- 
ing maximum acceleration; to net 
indicated energy developed per cycle 
if exploding every time, Is 1.197. 
Horse-power developed if exploding 
every time taken as 1} times rated 
horse-power, and indicated horse- 
power taken as 1} times brake horse- 


power. Usual crank effort diagram 
methods used. From a drawing of 
an average flywheel the radius of 


gyration is found to be .83 of the out- 
side radius. 


The inertia force at the end of the 
stroke per square inch of piston is de- 
pendent upon the rotation speed, and 
is a measure of the force tending to 
shake the engine bed. It should 
therefore be constant for all engines 
equally free from vibration. Consid- 
erable variation is found, however, 
compensated for by foundation weight 


The nominal speed of gases is found 
by assuming that the gases passing 
through the pipe or valve considered 
occupy the same total volume as they 
do when in the cylinder. 


Same as above. 


Same as above. 


Same as above. Ratio of natural 
gas to air for perfect mixture, 1:9. 
Hence gas occupies 5 of cylinder 
volume. 


Same as above. 
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diameter. 
Nom’! speed'v 

thro’ gas 

valve. 













ameter. 


thro’ 
pipe. 


alr) 


n, 


Air pipe di--A=air pipe diameter, 


n, 


natural gas 

nominal speed thro’ 
gas valve. 

Land I) as above. 


Same 


natural gas. of cylinc 


Nom’! speed v=nominal speed thro’ 


air pipe. 
L and Das above. 


as above. 
ler volume. 


Air occupies ,;* 
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, otation. Rational Formal 8 sat "| 3S “Ee s 
Dimension and Methods Used and Assumptions Made : 27 Naumerica 85 No ed 
Name of All Dimensions in Inches, for 7: Val Er 2 saa 
in > alues = > 8 Orvrraree 
Design Constant All Pressures Deriving Rational Formula. Engine Dimension - of ek = for 
npon which = and Single Acting . Ee S Coefficient => i Average 
it Stresses in Pounds per z ° of the SQ 3 % Cases 
Trunk Piston Always Assumed. : EES f ELVsS= iL ase 
Depends. Sguare Inch. Design Constant = k = Dy 
_ ~ r 2 Hoe » § 
SQzq FO 
Maximum M.P.=maximum brake Theoretically, the M. E. P. varies M.P 
brake horse-power. with the compression pressure and D?LnP P= M.P.= 
horse- p’=mean effect. press. fuel. Actually no Jaw can be found, 1.008. 500 50 D?Ln 
power. from area of indi.card. as other unknown variables exercise — ve k 7 14,400 
y . ° — a - - a ) P + 
Nominal h=mechanical effi’ncy, greater effect. The M. E. P.’s are ‘ sea mph ge 85 
mean or ratio of brake to tound to vary very irregularly, regard- ‘© MBN: 
effective indicated power. less of fuel or compression pressure. 
pressure. P=h p’=nom’! M.E.P. 
D=cylinder diameter. 
L=length of stroke. 
n=revs. per minute. 
Foundry Costs, Their Analysis and Reduction.* divided among a few main heads as fol- charged into the cupola, except fuel and 
BY HENRY HESS. lows, it being understood that for actual flux; also all ‘medicine,’ whether added 
In order to economically’ manage a_ work a subdivision more in detail must be in the cupola or ladl 
foundry it is necessary to know accurately used; to enumerate them fully is outside Note.—For purpose of comparative 
the various elements of expenditure and, the province of this paper, in which it is analysis these materials should be rated 
having these, to analyze properly their intended merely to present in general out- at fixed values, altho they will be pur 


relation to one another and to the prod 
uct. The manager is then in a position to 
check at once any rising tendency of the 
costs or to bring about a reduction, as 


the analysis out an opportunity. 
No doubt all of this can be, has been, and 
is being done successfully to-day by many 


a foundryman to the entire welfare of the 


points 


business without any conscious or formal 


analysis or detail accounting. There are 


many the old 
through personal experience, a high order 


managers of school who 
of native talent and close touch with every 
detail, get along without other aids. But 
in these days of large and growing con 
cerns, it is neither advisable nor safe to 
rely utterly on one man, no matter how 


capable, nor yet to the best interests of 


all concerned to burden the higher ofh 
cials with the infinite detail work needed 
to get into sufficiently close personal 
touch with the entire working routine 


It is quite possible so to present the vital 
that the 
an at once grasp all salient features, se 


elements of cost managing head 
whether cost is stationary or not, and de 
termine effort must be 
check a rise or bring about a 
The necessary work forming the basis of 


where applied to 


reduction 


analysis can be readily performed by 


very ordinary grade of shop clerk, onc: 
the routine has been fixed 

To start with, all of the elements of 
cost must be enumerated. It is well als« 


to assign to each element a value, not s 
much with the idea that this value is ab 
solutely correct, but rather to have some 
basis of comparison; experience may be 
relied upon to gradually bring about cor 
rect values. 
are to be taken as having merely 
trative value; no attempt is made to pro- 


The figures given hereafter 

an illus- 

vide a record of actual or proper costs. 
In illustration, the elements of cost are 


* From the Proceedings of the Engineers’ Club 


of Philadelphia. 


lines a successfully used plan: 
(a) General expense. 


(b) Fixed salaries. 

(d) Power. 

(e) Miscellaneous materials. 

(f) Labor. 

(g) Pig and other charging metal. 

(i) Smelting material. 

(7) Light 

(k) Recovered material. 

he collating of the actual amounts of 
the various items as incurred is best done 
weekly rather than monthly or at other 
long intervals, as that will permit the 


recognition of a defect in time to trace it 
correctly to its cause and to apply a rem 
Should a dete 


that 


edy longer interval be 


mined on, should be four-weekly 


rather than monthly, in order to avoid the 


disturbing effect of the varying number 


of working days in different months, and 
also because it fits in better with the 
weekly pay accounts. Such charges as 
are based on a monthly rate can very 
readily be converted into an annual and 
from that to a weekly rate 

\pportionment of the various elements 
of cost to main divisions -is made in a 


cordance with readily apparent principles 


(a) General expense: Depreciation and 
interest charges 

(b) Fixed salaries: All salaries to per 
sons having a fairly certain tenure of of 
fice; salaries to minor ‘clerks that are 


likely to vary in amount should be en- 


tered under labor 


(d) Power: All charges directly con 
nected with the power plant. 

(e) Miscellaneous materials: Sand, 
flour, chaplets, wire, molders’ imple- 
ments, etc.; in fact, all materials not ac- 


counted for under heads g and /t 

(f) Labor: All payments made to work- 
men and other persons. Includes all pay 
not taken care of under head b 
Everything 


(g) Charging metal : 


chased at more or less fluctuating rates 


In order to take care of 


the 


the difference |x 
the actual 
should be 


tween assumed fixed and 


fluctuating cost, the difference 
determined at suitable periods, and this 
difference debited or credited, as the cas¢ 
affecting 


the 


“market equalizer” 
Should 
be advisable 


may be, as a 
the profit and loss account. 
fluctuations be large, it will 
to make 
count” to properly analyze the influence of 
the 


use of a “special charging a 


various brands of iron and scrap on 


cost of the charge Preference is to be 


given to determinations at short inte 


vals—say, quarterly—rather than longer 
ones, as changes can then be ordered made 
in time to effect economies 

(h) Smelting materials: All fuel and 
flux charged into the cupola; fuel recov 
ered from the bed is to be charged again 
into the cupola. Fuel for other purposs 
such as drying ladles, cores and molds, 
to be charged under head « 

As the market price of these materials 
also pt to vary, and as it desirable 
n the analysi » make use f a fixed 
price, e difference taken care of by a 
marke equalize previously ex 


(kh) Re ered material This account 
takes care f all difference ween moiten 
ron obtained tf the cupola and _ the 
salable castings. It made up of 


ngs f foundry 

se, such as weights, flasks, chills, etc 
2. 4 pkeep ( ting nade ) repair Ir 

replace wastage of foundry equipment 
3. Gates Gates, cast core irons and 

frames, sinking head ind sprues 

4. Wasters All defective castings 
\l] f this material w either be pres 
ent in the foundry or will be charged 
into the cupola as scrap. In the latter 
case it is certainly to be rated only at 
the same value as purchased scrap. In 
the first case it is conservative policy to 
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rate the material no higher than 
as it is very questionable whether it would 
bring a higher return if sold. 

As the material for producing the items 
under this head has been entered as a 
charge, its value should be credited to the 
total costs in order to give a true net total 


scrap, 


cost 
(7) Light: All charges directly con- 
nected with the shop lighting. 
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costs. But such allowance is made as a 
matter of judgment only. Now, judgment 
is a very good thing, but certainty is still 
better if it can be made to take the place 
of judgment; in this particular instance 
that can be done and quite readily. As 
an example, say that the fixed general 
expense charge for a week is $1,600; with 
the output 50 tons, the charge per 200 
pounds is then $0.80; but for a doubled 
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total cost of production, as shown in dia- 
gram Fig. 8, by the lower line, per 200 
pounds of melted iron. If all the iron 
melted were turned into salable castings, 
this lower, or would 
represent also the cost of salable castings 
The other curves give the cost of salable 


100 per cent., curve 


castings for the various ratios of such 
castings to the total iron melted. These 
curves are determined as follows: Take 





























It is to be remembered that the divisions output of 100 tons the charge per 200 the total cost per 200 pounds of melted 
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as here cited are merely suggestive of pounds would be halved to $0.40, These iron as $3.40, the value of recovered iron 


underlying ideas and principles; in actual 
practice a larger number will be used, and 
many will be divided and subdivided. The 
labor charge, for instance, should be split 
up into direct and indirect labor, etc. 


values, plotted as a curve for various rates 
of output on the horizontal scale, give the 
diagram Fig. 1. 

Similarly, that other element of fixed 
cost, fixed salaries, is plotted as Fig. 2. 


as $0.20, the salable castings as 80 per 
cent. Then the 160 pounds of salable cast- 
ings would cost as much to produce as the 
200 pounds of iron melted, less the value 
of the recovered iron, 1, ¢.: 


























In general it will be most convenient to Fluctuating elements of cost are also Cost of melted iron... $3.40 
reduce all elements to a basis of cost per so plotted, though from the nature of the Value of recovered iron 0.20 
200 pounds, or one-tenth ton, as a compro- case the curves cannot be determined by 
mise that avoids the high figures for out- direct calculation, but must be approx- Cost of the 80 per cent. of salable 
put when figured in pounds and yet allows imately laid down in accordance with ex- castings is the balance $3.20 
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ready reduction to the pound rate gener- 
ally used in the sale of castings. 

In comparing costs at different periods 
it will not do simply to divide the total 
cost incurred during a week by the total 
pounds produced during that week and 
take the result as a pound cost, to be 
compared with that of some other period 
Every manager knows that the cost per 
pound rises when the product is small and 


decreases with 


an increasing output, and 
will take this into account when comparing 


perience and judgment. In this way the 
diagrams for power (Fig. 3), for miscel- 
laneous materials (Fig. 4), and for labor 
(Fig. 5) are laid down as decreasing with 
an increase in production. Pig and other 
charging metal (Fig. 6) and smelting ma- 
terial (Fig. 7) are laid down as horizontal 
lines, as items not apt to be 
materially affected by the amount of the 


these are 


output. 
All of these curves or lines I term ideal 
curves. Their total will give an ideal 


and 200 pounds of salable castings would 


cost 3 = $4.00. 


This can also be put as a figure to be 
added to the cost of the melted iron from 
the equation: 


I (i—r), 


in which 
§ is increase to be added to cost of melted 
> . e 
iron to give cost of salable castings; 
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pf is percentage of salable castings divided The following week the total is still whether it merely brought about a trans- 
by 100; found high as compared with the ideal, fer of the sore to some other plac« 
1 is value of melted iron; but more nearly satisfactory Knowledge of the fact of such close 
r is value of recovered iron. Looking further, the manager finds that analysis being made will keep the fore 
Considering in illustration values from the cost of the salable castings is $4.41, man and others responsible tuned up to 
Fig. 8: The actual cost per 200 pounds of $4.90 and $3.28 in the respective periods concert pitch. It has, in my experience 
melted iron is $3.73, $3.09 and $3 in the (entered as points in the diagram), immediately on adoption resulted in a de 
three periods shown. According to the whereas they should have been but $4, crease in costs; showing the foremen 
ideal curve, the lower one marked 100 per $4.44 and $3.08, to correspond with the actual figures will avoid much of the bad 
cent., these costs should have been $3.40. ratios of 80, 60 and go per cent. of salable feeling easily raised with we leaning 
$3.07 and $2.90. Running up the first © castings The very low ratio (60 per men whet eir results are criticised. Be 
$1.00 ¢ : ee ile 
x 
80 
0.90 
1.70 
0.30 u : 
ee ee \ 
U.70 | 2 ee ee 
1 | 
1.30 
1.40 
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FIG. 5. LABOR. FIG. 6. PIG AND OTHER CHARGING METAI 
week’s cost, the manager finds that of the cent.) of salable castings in the second ing human, they are more or less inclined 
various items the cost for miscellaneous week is entirely too poor a showing to ‘to ascribe criticism to prejudice. Under 
materials (Fig. 4) was by far the higher pass without comment. Tracing upward. this method of absolute ana.ysis responsi 


as compared with the ideal laid down, and 
instructed the foreman to cut this. Next 
the total still too high; 
following this through shows that mis- 
cellaneous material cost has been reduced 
actually below the ideal, but that the labor 
element (Fig. 5) went up materially; in 


week is found 


vestigation in the foundry showed that 


1 
| 


it is found that the smelting cost (Fig. 7) 
the 
to the 


was very low, leading to inference 


that economy of fuel had led very 
large amount of wasters; investigation in 
the foundry bore this out, as too dull iron 
consequent on the use of insufficient coke, 
caused a lot of scrapping 


From what has been said it is apparent 





bility will be placed where it belongs, and 


it will be possible to bestow praise ju 
diciously in the proper quarter—the old 
adage to the contrary notwithstanding; 
“soft words do butter parsnips,” to the 
decided advantage of the firm 

In enumerating the elements of cost 
mention was made of a market equ ‘ 




















$0.30 | ent en «| 
4.904 Prer + | 
1.80} ' *| 
ia 
0.25] &| 
‘ 
} 4.40] : 
| 
si Hesee | 
0.1 sof i | 
0.10 ‘ 10} 
| a 
° 
0.05 | ao 
| 
| 2.80 
| Pn 
5b W540 6 WH DH HH WH W SS oO O95 100 16 110 11D 120 125 sn HOH 8 HD 8 aad . adie 0 1 
Tons American M ist a ime Yu u 
FIG. 7. SMELTING MATERIALS. FIG. 8. TOTAL COST OF PRODUCTION 
the foreman economized on sand mixtures that this plan of plotting records and_ to take into account the fluctuating value 


and facings to such an extent as to ap- 
parently increase the cleaning labor; the 
apparent relation between these two ele- 
ments of cost should be followed up to 
see whether it is actual. The best way is 
by a further subdivision of these two ele- 
ments for time. As before stated, 
the analysis here far 
enough to explain the idea; nor must the 
figures given be considered in any other 


some 
carried 


is 


only 


sense. 


methods of analysis based on comparison 
with ideal conditions keeps the busy man 
ager up to date in his knowledge of what 
is actually going on, not only as regards 
totals, but also in detail, so that he is al- 
ways in position to find a sore spot and 
apply a remedy based on certain knowl- 
edge, backing up his judgment. The 
method the further advantage of 
whether the applied 
really did result in the cure desired or 


has 


showing remedy 


of the materials bought; this is brought in 
as follows: The actual unit value of ma- 
terial used at any time is its average cost 
this 
be 
to 


to circum 


than 


price; may, according 


or lower 
market 


These 


either higher 


the 


stances, 

that due 
than the 
costs of 
Figs. 6 and 7 with the sign O 


current rate or 


ideal assumed actual 


such material are plotted into 
The actual 
total costs as modified by the equalizer 


are also added on the total diagram (Fig 
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8) with the signs and Consulting 
this, it will be seen that a recent purchase 
of pig and coke at high figures had the 


effect of raising the cost of the last week's 


output considerably—from $3 to $3.20 per 
from 


The 


ictual utility of separately considering this 


200 pounds of molten metal and 


$3.28 to $3.50 for salable castings. 


element is evident, as otherwise the more 
nearly satisfactory cost of production, so 
as under the control of the foundry 
The 


actual cost due to the market price of the 


far 
foreman, would have been obscured. 


materials being given will allow sales be 
ing based on that 

Lighting has not so far been taken into 
account this be- 
cause it is dependent upon the season and 
the weather, conditions that are not sub- 
ject to This variable character 
would to a certain extent impair the value 


as an element of cost; 


control. 
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is not by any means restricted to the foun- 
dry, but is applicable advantageously to 
all lines of work in which the cost of pro- 
duction varies necessarily with some other 
lines of manufacture that 
output. Although 
describe, the plan is not 
All the 


available, 


factor; in most 


factor would be the 


rather lengthy to 
at all use. 


formidable in actual 


data required are assumed as 
being needed for any arrangement of re- 
cording costs that may be in use, so that 
laying 


the 


there remains only the work of 
down ideal curves and of plotting in 
actual values; this latter operation is a 
very simple one that can be quickly mas 
tered by the average costing clerk 


Note 
tice be so bound together that the dotted 


These diagrams should in prac- 


lines run continuously over the entire se- 
ries; that will permit a ready tracing of 
each period’s output to the various ele 
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and reliability of the main analysis for 
purposes of cost comparison. I therefore 


prefer to plot it as an addendum diagram 


Fig. 9, and to consider its intluence on 
costs separately. In determining sales 
prices this cost item must of course be 


added 
The totaling diagram, Fig 
too greatly obscured were curves drawn in 


8, would be 


for more than each 10 per cent. of varia- 
tion of salable castings. It is, however, a 


very simple matter to interpolate points 


as desired; say the 95 per cent. line is 
required at about 60 tons output. Mark 
the intersection of any vertical in that 
neighborhood—say 50 with the 100 per 
cent, curve—then the intersection of the 
next heavy vertical at 10 tons farther 
along with the 80 per cent. curve; then of 


the next heavy vertical at 70 tons with the 
pencil a 
As 95 is mid- 


60 per cent. curve; now curve 
through these intersections 
way between 100 and 90, the intersection 
of the curve just penciled in with the ver- 
tical midway between those cutting the 
100 and 90 per cent. curves will be a point 


This 


ways 


on the 95 per cent. curve sought 
latter then be continued both 
approximately parallel to the curves be- 


may 


tween which it lies. 
In conclusion, I may be permitted to 
point out that this method of cost analysis 


120 125 


mist 
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American Ma 
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ments. Plotting books as used by engi 
neers will be found very useful for enter- 
ing the diagrams 
A Rock Drilling Contest. 
There is to be a mining carnival at El 


Paso, Texas, next November during which 


there will be a rock-drilling contest for 


which prizes are offered aggregating 
$6,000. There have been many of these 
contests and they have been conducted 


with exceptional fairness and honesty, but 


they are always more or less unsatisfac 


tory from the difficulty of discriminating 
between the qualities of the drill and the 


of The Re 


porter very properly suggests that in such 


skill the operator Vining 


a contest there should also be some recog- 
nition of the drill sharpeners, or the black- 
Besides 


these, and especially after the revelations 


smiths who keep up the drills 
and experiences of the past year or two, 
the steel makers may be claiming that they 
also have a right to go on the record, so 
that while the 
things there will be quite a time in sorting 
them out to the satisfaction and glorifica- 
As estab- 
lishing records of what can be done in 
rock drilling the contest is all right, no 
matter how the records may be made 


contest may show many 


tion of all the parties interested 
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Clearance Allowances in Rough Castings. 

BY JOSEPH 
In the shops one learns, 


HORNER. 


periences of blunders, what clearances are 


necessary between certain parts of cast 
ings, why there should be more in some 
cases and less in others, and what condi 
ions determine the differences in the 
amounts allowed It is seldom that a 
hard and fast rule can be formulated, but 


experience is the sure guide; and there ts 


scarcely any line of engineers’ work in 
which the question of clearance in some 
form or other does not arise. 

One of the commonest cases is that of 
“black” bolts and their holes. Drilling 
holes through a considerable depth of 
solid metal is more costly than coring 
them, cases of special work and special 


machines excepted, hence the reason why 
cored holes are often used in preference 
to black, perhaps turned bolts in 
drilled The general objection to 
cored holes is that in consequence of the 


or 


holes 


inaccuracy inseparable from such work, it 
is impossible to make the same close fit of 
the bolts in the holes, and therefore the 
holes must be made larger in diameter 
than the bolts, by the amount of inaccu 
racy excepted. How much this will be 
depends on several circumstances, so that 
the clearance may vary between I-32 and 
1g inch, or even more. This means slop 
fitting, which is objectionable in parts 
that are subject to much vibration and 
stress, which includes all engine and good 
machine work. Where there are a large 
number of bolts even the evil of possible 
slipping and sliding of surfaces is some 
what neutralized, because the friction due 
to the tightening of the bolts is very con 
siderable; and, further, the bolts to some 
extent will tie one another in their holes, 
hard the of the 
to to the 


pressing against sides 


holes, some one side and some 


other, instead of passing through the cen- 
all 


volume 


around 
of 


ter, with equal clearance 


There is, however, a larger 
such work done than men accustomed to 
the of tool 


ments, which are but one branch of eng 


methods machine establish 


neering practice, would suspect. It 1s 


found especially in contractors’ and build 
ers’ plants, in parts of cheap cranes and 
hoisting machinery, and in other classes 
of machinery which are made cheaply, in 
columns and pipes and much besides, and 
it is in these that the question of clear 
ances in cored holes becomes of much im 
portance. 

When deciding on the amount of clear 
ance to be given in cored holes, two points 
at least have to be considered. One is the 
length of the core, and the other is its di 
easier to core a short 


rection. Thus it ts 


hole true than a long one, and to ensure 


a core set vertical 
of 


the accuracy of 
that 


zontally or obliquely 


yina 


mold than one laid either hori 


The accuracy of a 
short core set vertically and stayed with 
a top print may be depended on, and then 
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a slight allowance for clearance will sut 


fice. But even then the core-box must be 


quite correctly made to size and shape 


and the prints carefully fixed, and the 


molder must be careful to insert the cores 


accurately Under these favorable 


most 
circumstances, therefore, 


1-10 


from 1-32 to 


inch represents the clearance allow- 
ance which can be given in a short, rough- 
cored hole with the core set vertically. 


When the c 
length, the 


res exceed 3 or 4 inches in 


allowance must be increased 


to from 3-32 to ‘4 inch, cores from 4 to 5 
inches long would need % inch to com 
pensate for inaccuracy of fixing, and 
when 5 or 6 inches are exceeded cores of 
small diameter cannot be depended on 


“ 
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t the enlarged portion need not be much 


greater than that of the clearance hole. If 


the core then becomes bent by the liquid 
pressure it will be of no consequence, b« 
cause the bending will not affect appre 


ciably the short lengths of the 


clearance holes at the ends 


When holes 
there is 


are cored in horizontal posi 


tions a general probability of 


greater inaccuracy, due to both the setting 


of the core and its bending, than when 
hey are placed vertically \ horizontal 
core 1s almost always placed in pocket 
prints, and if the diameter of the core 
does not quite correspond with the semi 


1 


lower portion of the print, 
of 


diameter of the 


then the amount the difference is al 


2 























ot Cie 


inch 


with even 1 arance, not only 
of probable inaccurate setting, but 
from the liability of the core to be bent by 
the 


A long core from 3% to 1 


because 


flow or pressure of the liquid metal 


inches diam 
eter will often be bent or curved to an ex 
r than the amount of clearance 


tent greate 


allowed, say from 1 to inch, and this 
means putting in a smaller bolt than was 
originally intended or else reaming out 


Always, 


cores 


hole. therefore, 
long, the holes 
. should either be given a large amount of 


the rough 
cases of slender 
preterably, they should be 
1). The chamber 
extend nearly to the end, and the diameter 


clearance, or, 


chambered (Fig. may 

















CLEARANCE ALLOWANCES HOLDING CORES 

ways on the top side, and the core is set 
out of truth by it amount During the 
stopping over, the core will often becom« 
moved slight y m the print by reason ot 
the sand hav ng een Dr ker ind mended 
up again or pressed and pushed slightly 
out of place. The only way to ensure ac 
curacy in cores set in drop prints is t 

make a special core-box which will stop 
the core off fill up the print impres 
sions over the core, as well as core the 


actual hole, and to see that dimensions of 
print and core coincide exactly, so leaving 
nothing to the molder beyond the inser 
tion of the core 


Another point is, that horizontal cores of 
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cores it is always necessary to allow a 
wider margin of clearances in the holes 
than when cores are set either vertically 
or horizontally. This is generally inch, 
seldom less than 3-16 inch. I have seen 


such holes reamed out because a draftsman 
had figured only 1% inch clearance in them. 
Even with 3-16 inch clearance it is desira- 


ble when the holes exceed 8 or 10 inches in 


length to chamber them as well. 

To lessen the cost of drilling deep holes 
an alternative method is to core holes be- 
low size and drill or ream them afterwards. 
The objection to this is that the rough skin 
of the casting punishes the drill so severe- 
ly. The plan is often adopted nevertheless 
and effects a considerable saving in time. 
lo still further lessen the cost, such deep 
holes are often chambered so that the end 
portions only, beyond the chamber, have 
This is a frequent prac- 
tice in of holes cored through 
deep hold-down bosses in the bed plates of 
avy castings, and in 


to be reamed out 
the case 
cranes, and similar he 
the bosses through which bolts pass into 
standards, and in cases of other holes of 
over 4 or 5 inches in depth. 

Still another method by which some sav- 
ng in drilling is effected is to have some 
holes in the same casting black and some 
the latter. 
his is secure and safe when the number 
of bolts 
large. 
four corners, or down two sides of a frame 
It is not worth 


drilled, fitting turned bolts to 
passing through a structure is 
Turned bolts may be used, say, at 
and black bolts elsewhere. 
while doing this in thin plates and flanges, 
but when the bolts have to pass through 
from 3 


Cost 


to 5 inches of metal the saving in 
is worth effecting. All these consid- 
erations must be remembered when noting 
on drawings the clearances in bolt holes. 

\nother 


chains for cranes and hoisting machinery 


of clearances is that for 


Clas 


generally. The clearances for the chains 
in sheave wheels should range from \% to 
Y% inch more than the width of the links. 
Usually 


6, but the width of the chain in the 


the chain links ride diagonally, 
Fig 
clear must be given on the supposition that 
the links may ride flatwise, which is done 
in Fig. 6, which they sometimes must do 
The 


langes of many sheaves have broken be 


owing to the twisting of the chain. 


cause insufficient allowance has been made 
When a chain lies 
atwise, clearance must be left between its 
links and the groove, Fig. 7. 


between the flanges 


In many lines of work it is necessary to 
inake clearances to allow for the rough 
nesses on, and the thickening or ‘“gather- 
ing” that occurs in castings. Unless spe- 
cial allowances are given for these there is 
and work 
machining or fitting. Thus 


involved in 
the 
tension rods in roof and crane structures 


unnecessary extra 


eyes of 


should always be made a slack fit on their 


bosses or pins. It is useless to figure the 


hole of a black eye and the diameter of a 
black pin to the same dimensions on a 
The 


hole in the eye should always be figured 


drawing, for if so they will never fit. 
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1-16 inch, or in some cases % inch, larger 
than the pin to ensure a free fit. Some 
times tie rods pass over cast-iron bosses 
and then quite ' inch difference must be 
made to compensate for the taper of the 


boss and the rapping in the sand. So in 
black split cotters and punched and 
drifted or cored cotter ways, the ways 


must be figured 1-16 inch larger than the 
cotters if these are to go in without fitting 
or grinding. <A slight amount of filing 
on the top edge is of course necessary, to 
obtain the proper driving fit. 

Almost invariably, both in cast and in 
forged work, dimensions come out large 
or full. One reason is that smiths are al 
ways afraid of getting work under size 
As they say, you take off, but you 
can’t put on; and so, keeping on the safe 
turn out all dimen 
In cast work the 


can 


side, they generally 
sions slightly oversize. 
same practice almost invariably exists 
[he patternmaker keeps on the right side, 
and mostly allows the normal amount for 
shrinkage without considering those cases 
where the shrinkage will probably be less 
than the The not 
spare the rapping bar and hammer, for he 
And, lastly, metal 


thickness 


normal. molder does 
desires a free delivery. 
is almost sure to increase in 
over and above that given by the pattern 
and even by the mold, more in green sand 
than in dry, more on flat horizontal sur- 
more over large 
areas than small ones. And of a number 
of castings molded from the 
tern, by the same man, no two will come 


faces than on vertical, 


same pat 


precisely alike, unless they are machine 


molded and poured with similar metal 
Castings molded from the same pattern 
by different men will generally show more 
marked differences. All matters 


cught to be considered when deciding on 


these 


the clearances in given cases 

The evil becomes magnified when there 
js a succession of castings superimposed or 
placed end to end. Thus, in making a num- 
ber of elevator screws to thread end to end 
on a square shaft, I have found it neces- 
sary to include the end faces of the cast 
ings in the core forming the central square 
hole, in order to have the ends true and 
the castings of equal length throughout 
the set. And 
ful a source of inaccuracy molders are 


this reminds us how fruit 
for the joints not only often overlap, but 
the tapering away of the mold from the 
bottom upwards to the joints causes a 
more or less convex face on the castings, 
a somewhat indeterminate amount, fre- 
quently, however, as much as '% inch or 
more in large molds. This is one reason 
why the old chipping strips are retained 
in some cases, not always that the fitting 
is required to be so nice that chipped or 
planed faces are really necessary, but just 
because of the “gathering,” or increasing 
in dimensions, which takes place due to 
the aforesaid causes, and, second, because 
made true and 


involving a 


faces 
brought up 
large amount of unnecessary labor and ex 


cannot be 
without 


lumpy 


close 
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pense, whereas if there are strips it does 
not matter so much if the general surface 
of a casting is lumpy, since a little ma- 
terial removed from the higher parts of 
the strips will bring the parts to a true 
bearing. 

The clearances of 
seem rather outside of this subject, be 


the teeth of wheels 
cause their amounts have long been fixed 
But these clearances are often 


It must 


by custom. 
in excess of what they need be. 
be remenibered that they were fixed at a 
period when there were no wheel molding 
One of the chief advantages of 
the and 


machines. 
these machines accuracy 
uniformity of their work. With 
made on these, there is no reason why the 
amounts of flank and clearance for 
molded should 
not be diminished by one-half. 


lies in 
wheels 


root 


wheels as from patterns 


For steel 
wheels the clearances could not be dimin 
ished at all, because these almost always 
come out inaccurate; in some cases larg: 
wheels of 5 or 6 feet diameter will be out 
of truth in respect of the circular form 

inch, and 4 or % inch out in the plane of 
the face, besides which the teeth are often 
lumpy and not uniform. In gearing the 
ideal wheels are those which are machine 
cut, with practically no flank clearance 
here is no reason why well-molded iron 
wheels, molded by machine, should not ap- 
proach more nearly to this condition than 
they do, when high-class work is desired 





Making Oven Racks. 
BY CARROLL ASHLEY. 
The drawings show a set of combination 


dies to make oven-racks of three different 


sizes. Fig. 1 shows the first operation, 
that of forming the sides. It should be 
understood that the blanks are first cut 


to size on the square shears. The ma- 


terial is 24 or 26 gage soft stock 


Fig. 2 gives a good idea of the dies for 








a Muchas 


SIDES. 


FIG. I. U-ING THE 
bending the ends of the 3-16 inch wires 
at right angles. This set of dies is made 
to bend a complete set of wires needed for 
one rack. It will be seen by referring to 
Fig. 4 that in every rack one wire is not 
bent at the ends; so if the rack is to be of 
ten wires, this set of dies will be for nine 
wires only, the wires of course being first 
cut off to the right length 

The gray-iron plate, shown at A, Fig. 2, 
acts as a stripper and also as a gage in 
the placing of the wires in the die. It is 
just half the thickness of the 
wire, and the grooves exactly match the 


grooved 
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grooves at the ends. The tool-steel pieces lengths, to accommodate the three differ- thickness of the end piece. The wires and 
B B are tongued into the punch-plate and ent combinations of the other parts. This the two end pieces are placed in this die 
are held thereto by filister head screws. is sometimes called a floating pad; it is as at M, Fig. 4. I believe that a careful 











They are wide enough to lap over each held in position by screws from under the study of the drawings will give an insight 
cnd of the gray-iron stripper. These pieces lower die-plate, as shown, and a number into their construction and operation 
are also grooved on their working faces of coil-springs normally keep it up in its 
exactly the same distance apart as the position. This wire-bending might pos- ‘ | 
grooves in the lower die. GG are gage-_ sibly seem to be a slow and tedious opera \ Sacaeesiiiaiaiioen 
plates. The tool-steel pieces at each end tion, but in praciise it is not 
of the lower die are fastened to the gray- Fig. 3 shows the dies for the final opera- ‘eames Culm 
}———_ i = 
| | 
} 


























To machine these ts ot dies and have 


every slot and spline in perfect alinement 











—_ a is a very good job of planer and shapet 
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FIG. 2 COMBINATION DIE FOR BENDING ENDS OF WIRES ao 



























































on pieces HH by filister head screw tion, the completed rack as turned out be- \ recent patent for annealing steel p1 
and dowel pins ing seen in Fig. 5. There is a similarity of vides for heating it in a bath of melted 
This set of dies is constructed to make construction shown in Figs. 2 and 3, ina iluminum The melting point of alun 
three different lengths of wires; by put- much as the upper and lower plates are of (num is said to be very near the proper heat 
ting more splines aa in the upper and the same thickness. While the operations for the purpose, so the temperature of the 
lower plates, still more lengths can be are quite different, the general perspec- metal llowed to 1 nly a little above 
made. The drawing shows grooves for tive of the dies is the same. In Fig. 2. the melting point and t Stee e an 
fourteen wires in Fig. 2, which is five the stripper ; made to fill the entire mm 
more than needed for this identical rack 
but some stove builders prefer to have en reeee 
this operation performed in this manne ‘ 
In action, the wires first being laid in ; / 
their respective places, the press is tripped sl | 
and the punch-pieces B B strike the wires 
at the points marked CC, and just insid “ “i é | 
the shoulders / on the tool-steel pieces in 
lower die. Passing on down the strippet ‘ | 
A is forced down until punch-pieces B i 
f — ata 
a : | 
J ] Strips r Plate 
f | = 
7 E / j 
| UH J / / 
lf 
t ’ ‘ ‘ 4 
J J J 
| ] 
i FIG. 3. DIE FOR CRIMPING THE SIDES ON TO THE WIRES 
LJ Pd 
7” fm = ope ning, SO as to keep the wires straig] 
in Fig. 3 there is no need of such a strip Phe s of metal if not ov ited 
FIG. 4. SHOWING HOW THE WIRES AND per, as the pressure is not exerted on the to vht and it i ete ale 
SIDES GO TOGETHER wires but on the end pieces, so a machi laimed t e enti! renet 
ery-steel stripper is provided for each end, preventing formation of 
bottom on the gray-iron pieces HH. On about 1 inch wide, grooved crosswise for tending to 1 ilready formed 
.the return stroke 4 follows the punch up- the wires and arranged to act on springs TI! patent referred to t] entitled 
ward, thus forcing the bent wires free while held in place by screws, both fron “a proce for at ng steel y 
when they can be brushed off to the back the underside. When at its highest posi ously has nothing to say about the cooling 
of the press. A is made in three different tion, it rests below the top of pieces J, the of the steel after it has been tl heate 
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The Ambler Drop Hammer. 


The endurance of drop-hammer dies and 
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various 





made a specialty of drop-hammer work in 


manufacturing 


superintendent of the 


Foos Manufacturing Company, of Spring- 


field, Ohio, builders of the hammer. 


the hammers as it stands in a smith shop, 
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AMBLER DROP HAMMER—400 TO 600 POUNDS. 
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tending not only to keep the housings firm- 
ly seated within the recess in the block but 
also firmly against the adjusting screws by 
means of which the guides are adjusted to 


yroper position It will be noticed that 
] I | 
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the hammer can be obtained through the 
lifting board only when it is entirely free mate nd 1 e retained, 
from foreign substances, e<pecially o1 In ng from eve 
recognition of this fact the hammer under — fac f the ll or getting 


consideration 1s pl vided with a spect il de \ ) 








DETAILS OF AMBLER DROP HAM MI re ere and exacting ‘ 


there are locks for these screws that pre- 
vent them being disturbed by the shocks 
Chis is shown more fully by Fig. 2. At the 
top the housings are attached to the cross 
piece by through bolts and are seated to 
what really constitutes a dovetail; locking 
all together very firmly, the surfaces here 
are about 18 inches wide and the bolts have 
elastic washers under the heads and nuts, 
This also is shown in Fig. 2. 

The drop rod C (shown separately by 
Fig. 1) is jointed and operates the eccen 
tric positively, as it is always kept vertical 
PD) is the automatic trip rod with a steel 
latch FE keyed to it and tripping dog F, 
adjusting collar G and torsional spring // 
by which it is seen that when the hammer 
head drops the wedge-shape portion J en- 
gages with the dog F, turning the trip rod 
| 


K 





OIL RETAINING DEVICE FOR ROLLS 


and latch sufficiently to release the drop rod 
so it can fall. By means of the torsional 
spring // the trip rod D is made very tlex- 
ible and sensitive at the top and by means 
of the vernier spacing of the holes in the 
adjusting collar G almost any flexure of 
the trip rod J) is obtained. The tripping 
dog F is adjustable vertically on the trip 
rod, thus enabling the trip to be made at 
the most advantageous points whether the 
dies in use are high or low. 

There is also an improved cushion bump- 
er for the drop rod which has proven by 
extensive tests to give a positive but easy 
action to the rod, entirely avoiding levers 
and similar complications. This construc- 
tion requires no more attention in changing 
from a high to a low stroke than if the 
bumper were made of a solid-steel block. 

It is recognized that in all friction roll 
hammers perfect control of the action of 
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vice for avoiding trouble from this source in the Springfield works of 
The bearings all have chambers holding tional Harvester Company, w 
the oil in check until required for lubrica mer is in use placed within an 
tion, and in case any of it should escape it natural bed rock, they have 


la 


eT 


is forced to the end of the roll and by the and have retained their adjustn 


centrifugal force to the cavity L, Fig. 3, factorily. 
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The Westinghouse Electric & Mfg. Co.’s Aban- In the shop and storerooms all material 3 T ° Nol 
donment of Wire and Sheet Metal Gages, that has hitherto been “gaged” will be 1) 2)/3)4/5)/6)7 Meat Res he 
2 ; ; , :' _— 5 500 | 500| 505 
Last week we referred to the fact that measured with the micrometer or limit — is 303| | 
‘ : : os 479 } | 
the Westinghouse Electric & Manufactur- gages, and will be specified, ordered, 460 | .454 | 460 |.460 | 469 466 | 
ing Company had abandoned all use of marked and carried in stock by decimal 430 438 ae) 
P . ° ° | | 413 13) 413) 
gage numbers in referring to wire, sheet thicknesses instead of by gage numbers. M10 | 425 | 304/410 —_ | 40a | 40a | 
, . ; “eyes 400 |.397 | 397 
metal, etc. We give herewith some ex- Drawings, drawing lists, specifications, 307 1-399 1397 | 
c - . | 
tracts from their pamphlet and reproduc-_ bills of material, etc., made before April 365 | 380 | 363 | 365 | 375/375) 36! ee | 
tions of tables adopted by them. In the 1, 1904, and specifying gage numbers 340 | 33! mae | 347 | 339 | 339 
. - | 334 | 332 |.332 
pamphlet referred tothe company says that will not be changed except as found con- | 325 325|.313 321 | $25 | 325 
: ‘ : 16 | 318] 
it will abandon the use of all wire and venient by the engineering department 300 |.307 | 308 | 302 | 392) 
sheet-metal gages in favor of decimal di The extreme refinements shown by the |.289 |.264 |.263 |.269 | 281 | 298 | 290 | 290 | 
© < | 
mensions and will measure with microme- fifth and sixth decimal places will be | 13531332 
. : 66 268 | 266 | 266 | 
ter, or with limit gages all materials that dropped, and not more than three signifi- , |'261 | 261 | 
, “ ~ : ; 258 |.259|.263 |.258 |.250|.250| 255 |.257 | 257 | 
have hitherto been identified by gage num- cant figures will be used in specifying sizes. S39 | Sse 
_ ° on - o | | 
bers and commercial gaging By significant figures is meant all figures to 244 | 242 | 202 | 296 | 240 
Tr ° ° . . | | | 4) 
The company has been led to this adop-_ the right of ciphers after the decimal point. 29 | 236 |.225|.229/| 234 220| 237 | 226 | 220 
° ° ° . y . . 7 2 2'9 | 
tion of a uniform system by the confusion For example, U. S. Standard No. 2 sheet - 216/ 212/213 
that has arisen from the use of some te gage is given as .265625. The Westing- |__| 207 | 206 | 
ist om the use of some ten ge is given as .265625 The Westing 204 | 203 |.207 | 204 | 203 | 203 | 304 | 204 | 200 
or more different gage systems for iden- house decimal for this gage will be .266 | _— | 189 | 199| 
“2 as si acastiaifl ‘ 1197 | 196 | 
tifying different materials. Materials that have heretofore been pur } | | | 194] 194} 
192 riot! tat} 
cr . —————— chased by gage numbers will be purchased 189! 188 | 169) 
INDEX ar| (BB) (Se aul (er) | Amer) oe | , age Pott fe 
¢ z. | Sil of the same dimensions expressed in deci 182 | 180.177 | iB2 | 188 176 | 182 |.182 | 18° 
COLUMNS Seis il, -l_| Screw Se oo 1179 | 180 |180 | 
1°10 Cp)| S.!|W.t|| Ld.) Ain} | Zn) Gauge | mals. [178 |.177 
a a " Nat af Seen ae , . 
4 | Commercial | | 1 5/1 /5) | Hititi6 payee No sizes of standard materials are to be | 166 [190 | 
< lanishe 4 | | 164 |.166 
a rieienes 4 : | QO 0578 changed. Materials WwW il] be ordered and 162- | J65 |.162 162 | | 163 + ‘161 | 165 
° salvanizec > . » 159 
i ' 1|.0710| used in the same sizes as heretofore, the |.186 | 157 [157 | 
Tinned 5 5 | | } | | 
Ls 2 1.0842! . , ae re YF 155 154 | 
} | Terne 5 | 310973! only difference being that they will be | | 1’ 133 
, S| Song et | 41110} designated by decimal dimensions in place ee oad bi ame 
Bare ribs titi 5 1.124 | - ; $44 | 1481148 | 144 |.141 143 [144 | 150 
' of by numbers. 139 [441 | 
insulated | | 6.137 | 7 | | 
} ‘ , 137 | 134 |136 | 135 
Galvanized 3! |3 | 7).150 | All packages and materials that are or 129 | 134 [135 | 129 |.128 [425 | 124 | 127 [429 | 128 
wes = +-+-+ fl plies see aa 420 [1121 120 129 | 
oe 2 | ~| dinarily marked by gage numbers shall 116 
= | Spring 13 9/176 . - 4 | 14 j108 110 yt ry |.110 
ir | corey oe ; aaa aT) 
eine 4 1 10/.189 | hereafter be marked in decimals 419 110 
} ; . 1 - v | 
Resistance | | | + to | Each storeroom will be furnished with 106 |.107 
| 12 |. . j 103 |104 
| Annealed | [Si 15) | | ti | 13 1229 | a sheet of instructions relative to the pat 102 109 106 | .102 | 100 |.0973) 101 |.102 | 100 
Commercial || | | | 141.242 | a . ait Soa _ } oe? Oo80 
al 242) ticular materials which it carries 
© Cold Rolied || | 8 15.255 om : ee 
> | Dr | | 8 Reese | 16.268 | The marking of all material in stoc k 0907 | 095 |.0915 990 0938 | .090 092 |.0890 | .090 
@ |Seamiess® | 22, 2) 2) | (2 17.282! will be changed from numbers to decimal - eon) 985 |0820] 08s 
Fl eoeece 18 |295 1.0808 .083 |.0800 | .082 |.078: | .080 |.0842| .081 |.0810 | 080 
a ‘ heal 119 308 dimensions. This marking should be done 078 ore 0785| 
Twist Drills : ‘ Co \ 33) . | .075 
wist Dr 9.  Coppered Steel Wire © 3. | 20/321 | in accordance with the tables for the par 9720|.072 |0720| 97" |.07031.070 ,.0710| 972 [o780| 07 
All cable, lamp cord and fuse wire : | SU IBORT gk ncct : oe) 069 recy 
10/347) ticular class of material and not in accord 067 (066 |.0670 | 
cays : 34) L064! | .065 |.0625 | .063 |.0625| .060 063 |.0635 | .065 
' ' 23.361 | ance with the exact measurements which 089 .0595 | 060 
23 F 057! | .058 |.0540 | .055 |.0563 | .055 |.0578] .058 |.0550 | .055 
eamiess tubing may be specified by diameters: || 24/374} the material in stock may show | 086 
appt peter F 25 | 387 , . 0506 | .049 081 |.0500|,080 060 |.0520| 050 
tee! banding wir | diameters 26 |.400 In gaging material in the shop, microm 0453 0475 yr] 0438] .048 |.0447| 048 Loss| 04s 
‘ | 27 |.413 «Sit : 044 0430 | 
XPLANA exception of : | eters or limit gages are to be used (042 042 [0420 
following “instructions to Draftsmen” do not aff 28 .426 : 041 |.0410 
Baar Liclea such as are known to the trade by gauge |) 20 1.439 | It should be especially noted that, with -0403 | .042 |.0410} .040 040 oa req 040 
rem gouge rombers |) 30.405) the exception of twist drills, the above 38 | |-038 0380) 
N RA 4EN: When spec’ r = . , % 4 ’ | 
sseartel af iaaenit deadaean. a ae te see * | 32479 | changes do not affect finished articles ot 6080-008 (0368 ome tSsas| m4 r- 4 i 
- L. eciacts dean oO > 033 10330 
' ; 33.492} any kind such as are kept in stock by 0320 | .032 |.0318 | .032 |.0313| .032 |.0315| .032 0320| 032 
' 26 Shee ypper o¢ Srass rod 34 505 i | 1 1.0310) 
——— — + manufacturers and known to the trade by 030 030 | | 
TABLE I. INDEX TO COLUMN HEADLINES OF . : 0285 | .028 |.0286 | .028 |.0281 | .028 ‘27 (0280 | 028 
gage numbers. 4 $26 [0260 
TABLE 2 P . 0254 | .025 |.0258 | 024 |. (024 |,0250| 
In Table 1 will be found a column gi | ° vad saan tant eat Sa0| °° 
a Died : ; Se : 0226 | .022 |.0230] .022 |.0219 023 |6225 | .022 
[he existing standard dimensions of ing American screw gage sizes. This has saat pe os0s| 020 lovee! c00 oe 9210 | 
° p : 4 . J | .020 
gaged materials are not changed, but been inserted for convenience in selecting 0179/.018 BiOt | O16 pot72 | 016 018 /.0180) 018 
the gage names, the conflicting and arbi- sizes of machine screws and wood screws wenet peed wand tena ane |.016 loveo| ov 
ae . .0142|.014 |.0140].014 |.014) 0145 | 
trary gage numbers, and the commercial and it should be especially noted that thi ahaa sae an pend wont pen 
“tes acai Nee Seale pe ms ta we nina tin a }0126).013 | 0128.01 | 0125/ 012 |.013 |o13S|.o12 
age ates or identifying materia ¢ age numbers are retainec or lese s1zeS . } | 
— en sai sheets Si sare 6548 ‘ }oig3|-010 0118] 011 |.9109 } | 
discarded. The same actual dimensions as in accordance with the preceding para -0100 Sees |? oneal’ | are 
0089 | [0086 | | | 
hitherto indicated by gage numbers are graph. [ee eee | | 
ian ; , 0080 | .008 |.0080 | . 0078 |.008 | 
now to be expressed in decimal parts of Tables 1 and 2 are for use in those de 0075 naan 
, : : , - 0071 | .007 |.0070 |.0070 
the inch, but the unnecessary refinements partments whence specifications for ma 0063 | Coss | 
found i r of the c re ; ori: anate, Col Table 2 [0056 | ia wet - 
und in many of the commercial gage terial emanate. Columns I to 10, lable 2 oo5s | 008 
: , | 
equivalent tables are to be dropped. are for reference in connection with the aes ees | ons 
AI] ; 4 ' ; ; . aaetias : 0035 ; | | 
All material that has heretofore been index in Table 1. In each column. the 003! = = ae ate 
known by gage number, as No. 20 B. & S.. decimals given coincide with a series of 
94 . ei ay ms ony , , The following are the names of the gauges to which the 
sheet copper, will be known by decimal size equivalents’.commercially known by dimensions in columns 1 to 10 agree; in some cases the same 
; . : aa ol gsuge is known by more than one name 
thickness only, as .032 sheet copper. “oage name and number lable 1 ig 1: Brown & Sherpe; American Stenderé Wire 
Tv , ° 1] «6 ” 2: Birmingham; Stubs’ | rn . 1s Roeblin 
Throughout the business of the com-_ nores all “gage names and numbers’’; the Suuttwen G hewn; Renneteen Seal We @ Gs Goons 
4 to 
1 . . 4 102 Brown & Sharpe; 090 and down, Trenton or Wolff's 
pany, and on all drawings, drawing lists, dimensions are not numbered in any way Music Wire. 8: United States Standard. 6: Zinc 
- 9 ba ; a ; z 7 American Screw. 8° Stubs’ Stee! Wire 9: Morse 
specifications, bills of material and corre- all read from the largest down, and are s« Twist Drill & Steei Wire. 10: Master Mechanics’ Decima 








spondence, decimal dimensions will be arranged with respect to one another that 
used instead of gage numbers. the same (approximate) dimensions are TABLE 2, GAGE SIZES IN DECIMALS. 
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on the same horizontal line. This arrange- 
ment makes it easy to choose in one col- 
umn a dimension coinciding closely with 
a dimension in any other column. In the 
index of Table 1 the reference numbers 
indicate in which column of Table 2 to 
‘ok for diameters or thicknesses of any 
given material. 

Example—In what column of Table 2 
























































0H) |a\= o|= 
— INo| F& | W INo| EF | OW 
re < 46 |.0810| .079 
‘ae 12-8 47 |.0785 | .077 
an tad 48 |.0760| .075 
's7s |3-0 49 |.0730 | .072 
aon (a6 50 |.0700 | .069 
sis |e 51 |.0670 | .066 
261 | 1 |.228 | .227 | 2e [ess | 06s | 
266 | 2].221 |.219 | 2 |becg| Cee | 
ee | Shas | oe Ee ree oe 
234 | 4]|-209 | :207 pred ee 
219 | 5 |.206 |.204 = poe 045 | 
203 | 6|.204 |.201 | 22 |0450| ‘as | 
188 | 7|.201 |.199 | 28 reve 041 | 
172 | 8].199 |.197 | 2? [0 040 | 
156 | 9].196 |.194 | & 0400 | .039 | 
141 | 10 /.194 | .191 0390 | .038 | 
125 | 11 bot | 18 3 -0380 | .037 | 
109 | 12].189 | .185 | 0370} .036 | 
0938} 13|.185 | .182 | 64 |-0360/ .035 | 
0781 | 14 |.182 | .180 | 2 1.0350] .033 
0703] 15 |.180 | .178 || 66 |-0330| .032 | 
0625| 16 |.177 | .175 a4 poe — 
0563] 17|.173 | .172 | 85 |‘oo9s | ose 
0500] 18 |.170 | 168 | 59 [O58 | O<° | 
0438] 19 |.166 | .164 | 5) [5560 026 
-0375 | 20 |.16! | .161 | 55 l'oo50| 02 
0344| 21 |.159 | .157 | 25 [Oso0 | - 4 
0313 | 22 |.157 | .155 | 73 pone ro 
0281 | 23 |.154 | .153 | 78 0828 022 
.0250| 24|.152 | .151 | 72 poke 020 
0219 | 25.}.150 | .148 | 29 [5080 po 
0188 | 26 |.147 | .146 | 72 |oieo| ’ 16 
0172| 27 |.144 | 143 | 25 Fo18e = 
0156 | 28].141 |-139 | 35 loiss| ors 
‘0141 | 29 |.136 | .134 : 
0125| 30 |.129 | .127 : 
0109] 31 |.120 | ‘i120 | Letter Sizes 
pote rt IS Tal o34 | Nn} .302 
‘12 TB] '238 10] .316 
0086 | 34 }.111 | 110 | ol "S45 |p| ‘303 
0078| 35 }.110 | 108 | o | 242 | OI: 
0070} 36 |.107 | .106 Q| 352 
E|.250 | R|.339 
0066 | 37 |.104 | .103 
F | 257 |S|.348 
0063] 38 |.102 | 101 
39 |.0995| .o99 | S| -26! | T) 358 
H|.266 | U| 368 
40 |.0980 | 097 | | -20° |v} 350 
41 |.0960| .095 | | °555 |wl ‘sae 
42 |.0935| .092 |. 1°53, |x| “397 
43 |.0890 | .088 | {1 "Soo | y | “aoa 
44 |.0860| .085 | | "Sos | >| ‘413 
45 |.0820 | .08! 
U.S.G.= Unita States Standard Gauge. 
I. D.G.= Twist Drill & Steel Wire Gauge. 
S.W. G.= Stubs’ Steel Wire Gauge. _| 





DECIMAL EQUIVALENTS OF GAGE 
NUMBERS. 


TABLE 3 


must we look for diameters of steel spring 
wire? Referring to Table 1 opposite 
“Wire, Spring,’ and under “Steel” read 
3." This means that we must look for 
diameters of steel spring wire in column 3 
ot Table 2 only. 

Tables 3 and 4 are equivalent tables in- 
tended for use in translating from gage 
numbers to decimal diameters. They are 
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for temporary use only, until the decimal 
system is well established in the factory 
and in the several storerooms. 





Letters From Practical Men. 





The Metric System in the Machine Shop. 
Editor American Machinist: 
interest the articles 
the AMERICAN 


time on the met 


I have read with 


which have appeared in 
MACcHINIsT from time to 
ric system; though I cannot claim to have 
had an extended experience with the sys 
tem I have had some, and enough, I think, 
to place me in your classification 

It seems to me that making the change 
from our English measure to the metric 
system would be much easier than many 
would have us think; in other words, the 
difficulties have been magnified and the ad- 
vantages minimized. In my copy of 
“Nystrom’s Mechanics” I find the follow 
ing: “In a lecture on ‘Wave Theory of 
Light’ delivered at the Academy of Music, 
Philadelphia, September 29, 1884, Sir Wm 
Thomson said, ‘I look upon our English 


system as a_ wickedly brain-destroying 
piece of bondage under which we suffe1 
I say this seriously. I do not think any 
one knows how seriously I speak of it.’”’ 


Also “The English table is a heap of rul 


) 
bish unworthy the title of while 
the 


simple system;” 


system, 


exhibits a regular and 


after 


French table 


and twenty years’ 


with the ‘“‘wickedly 


relief In 


practical experience 


brain-destroying”’ I think I see 
sight from my limited experience with the 
metric 

In making the change I am reminded 
of my experience when we changed from 
the old time to our 


present standard (or railroad) time. 


standard (or sun) 
| Was 
an apprentice in the shop at the time, and 
“old 


, 
have 


you would 


duffers” talk, that 


to stand still 


to hear some of the 
the 


think, 


earth would 


15 minutes (that being the 


difference, in the corner of the earth where 


I lived, between the old and new stan 
dards) the morning the change was made; 
perhaps they expected the earth would 
stop with a bump and they would be 


thrown to the ground, but nothing out of 
the ordinary happened; they all came into 
time—some late, of 


the shop by the new 


course—and by the end of the week you 
couldn’t have found one of the objectors if 
you had gone through the shop with a 
all that took place w: 


Ss 


fine-toothed comb 
to set the clocks back 

I am of the opinion that if we should 
find on arriving at the shop to-morrow 
morning that all our scales, verniers and 
“mikes” had changed in the night from 
English to metric we should hardly know 
the difference, except that it might puzzle 
some of us who know how big an inch 
really is, how our inch had shrunk to about 
three-eighths its present size; but to the 
fellow who came into the shop the other 
day with a pulley and wanted “one-half an 
eighth reamed out of the hole” I think it 


497 


would make little difference what kind of 


a scale he used 


Of course I know that the change is not 


so simple as setting the clock back, but it 





























is astonishing to see how quickly one can 
0} & oO; oO 
o;s| | =/F 
No} M@ | M |INoji Z| S 
7-0 7-0|.490 
6-0 6-01.460 
5-0 5-0|.430 
4-0|.460 | .454 | 4-0].394 
3-0].410 | .425 |3-0].363 
2-0].365 | .380 |2-0].331 |.0085 
0|.325 |.340] 01.307 |.009 
1 |.289 |.300] 1 |.283 |.010 
2|.258 |.284] 21.263 |.o1 
3}.229 |.259] 31.244 |.012 
4|.204 |.238] 41|.225 |.013 
5 |.182 |.220] 5|.207 |.014 
6|.162 |.203 | 6]|.192 |.016 
7|.144 |.180] 71.177 1018 
8/.129 |.165] 81.162 |.020 
9/.114 |.148] 91.148 |.022 
10.102 | .134] 10].135 |.024 
$1 |.0907] .120] 11 |.121 |.026 
12 |.0808] .109 | 12 |.106 |.028 
13 |.0720] .095 | 13 |.0915].030 
14 |.0641 | 083 | 14 |.0800].032 
15 |.0571 | .072 | 15 |.0720].034 
16 |.0508| .065 | 16 |.0625].036 
17 |.0453| .058 | 17 |.0540].038 
18 |.0403] .049 | 18 |.0475].040 
19 1.0359] .042 | 19 |.0410].042 
20 |.0320] .035 | 20 |.0348|.044 
2! |.0285] .032 | 21 |.0318|.046 
22 |.0254| -028 | 22 |.0286].048 
23 |.0226] .025 | 23 |.0268].05! 
24 |.0201 | .022 | 24 |.0230].055 
25 1.0179] .020 | 25 |.0204].059 
26 |.0159] .018 | 26 |.0181 |.063 
27 |.0142| .016 | 27 |.0173 |.067 
28 |.0126] .014 | 28 |.0162].071 
29 |.0113] .013 | 29 |.0150].074 
30 |.0100] .012 | 30 |.0140].078 
31 |.0089] .010 | 31 |.0135].082 
32 |.0080] .009 | 32 |.0128].086 
33 |.007!1 | .008 | 33 |.0118].090 
34 |.0063| .007 | 34 |.0104 
35 |.0056| .005 | 35 |.0095 
36 |.0050| .004 | 36 |.0090 
37 |.0045 37 |.0085 
38 |.0040 38 |.0080 
39 |.0035 39 |.0075 
40 |.003! 40 |.0070 
B.& S.= Brown & Sharpe 
or Am.Std. Wire Gauge. 
B.W.G.= Birmingham or Stubs’ 
Iron Wire Gauge. 
N.W.G.= National or Roebling’s 
or Washburn .& Moen’s. 
M.W.G.= Music Wire Gauge. 








TABLE 4. DECIMAL EQUIVALENTS OF GAGE 
NUMBERS 
acquire the habit of thinking in another 


standard. 
This is well illustrated in reading a % 
scale drawing with a common scale or 2- 


foot rule. We will say that the dimension 
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actua measures 13@ inches: now, instead turned down to drop into the division lines the copper by virtue of its superior affinity 
of reading it 136 and multiplying by 4 in on the scale as the triangle is passed along — for the former. 
your head or on paper, simply think that the T-square blade. In less than an hour I have afso used another method of 
ve ur inch has shrunk to one-quarter its ac after beginning on the rig, he was making coloring: Heat the piece to be marked 
tu; other words, '4 becomes an section lines with it to a dark blue, which gives a sharp con- 
inch, then halve and quarter that just the After bolting the scale to the square trast between the blue surface and the lines 
same as the inch, one inch becomes four blade as in the illustration and substituting made by the scriber, and can be used in 
inches, etc., we would read our dimension a piece of sheet steel with hardened point the absence of blue vitriol, as some shops 
now . nches, and not as 138 & 4 for the piece of tin bolted to the triangle, do not furnish that article. 

5 he same is true of and 'g scale I[ find the rig very well adapted to my At page 191 G. D. shows how he winds 
and [ have been surprised how easily work. If figures are pasted on the scale il 
vou can train yourself to think in any one — to read right and left from the center of a gy BC B 
f the ‘ales or to work on drawings drawing, as in the illustration, which ssf 
draw everal different scales having to shows the top of a hydraulic crane cylin * 
change from one to another rapidly. The der, the use of the dividers is limited to ty WY, 
ime ue of changing from English to drawing circles. The figures pasted on are FIG. 1 
, ! ‘ ‘ only to guard against mistakes, and to 

One ection to the metric system, it eliminate mental addition and subtraction, 

m ie, Hes in the fact that for scale which is only fun at 20, but a burden at 60 
drawings you can't read them without a At that age one needs mechanical appli ” 
pecii graduated scale, except for half ances for drawing v Seeeieeninens 

e, as vou can divide but once without Che thumb-nut on the triangle makes an B 
emainder, as you can with the binary div excellent handle to pick it up by, or to . —— 

or he imeh. Can some of your — shift it along the scale and feel the pointer | Ya 
reac ive had this experience with drop into the division marks. ~ FIG. 2 
tl em throw light on this point \mos Price 

% nee, R. | Z. R. TUCKER aiainiitnaeeiaiiadiins eens SPRING CHUCKS 

ssdiiconiemaeiseerain pcos Marking on Castings—Making Spring Chucks. 
Another Section Liner. Editor American Machinist: a soft wire around his spring chucks to 
Editor \merican Machinist At the close of his article “Marking on keep them from springing open while heat 

Whenever it can be done, the sense of Blueprints and on Castings” at page 1834, ing and cooling, but I fail to see why the 
touch should be used if it will relieve the Vol. 26, Mr. L. O. Danse advocates the soft wire when hot will hold the jaws of 
eyes, for it is a serious matter to overwork use of muriatic and nitric acids in com-_ the chuck in place, as the heat will length 
opt ves and muscles. [I have found bination with blue-vitriol solution, and I en and also soften the wire, and if there 

fatigue my eyes to use them to gage presume the reason is that the acid cuts or is any “jee whiz” in the chuck tending to 

section lines by, especially if the spaces are eats what little film of oil or grease there spring it apart, it does not seem as though 
to ly pproximately equal. Of course may be on the surface of the casting, so a soft wire would do very much holding 
there section liners, but those I have that the copper may be deposited [f G. D. or anyone else is looking for a 

bane 

a } 

| | 
; °) . ‘ 8 . ‘ il 7 °) i 
' 
Seem a ~ 
\NOTHER SECTION LINER 

tried were not satisfactory for one reason \s blue vitriol is copper sulphate, a satu good way to hold spring chucks from 


or anothet 
When 


the holidays this subject came up, 


my son was home from school 


during 
and he offered to help me out, so one 
evening, after dinner, he got my drawing 
equipment in order, then tacked a 15-inch 


] 


steel scale to the T-square, bolted a piece 


of tin to a 45-degree triangle with a com- 


mon wood screw with a leather nut made 
The tin was pointed and 


for the occasion. 


rated solution of blue vitriol is water and 
sulphuric acid with the copper in solution. 
The acid being quite dilute does not have 
strength enough to overcome any amount 
of oil or grease, but if, instead of muriatic 
and nitric acids, a quantity of sulphuric 
acid, about one tablespoonful to four 
ounces of solution, be added, the acid will 
not only clean off the oil and grease but 


will combine with the iron and deposit 


opening while being tempered, he should 
not saw the slots clear to the end, but leave 
a little bridge of metal from one jaw to the 
next one. After the chuck is hardened and 
drawn, the little bridge can be broken by 
inserting a wedge or chisel or, better still, 
it can be sawn away with a thin copper 
disk charged with emery. On small chucks 
the amount of metal to be left need not be 
more than 1-32 inch, while on large ones 
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the amount cam be increased to 1-16 inch 


or a little more. Chucks held in this way 
usally remain as made. The sketches show 


clearly the point to be left 


e 


in some way become abnormally 
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ned between these points, or that it has 
softt 


2d.] 























Most, if not all, chucks fail by breaking Rusting of Couplings. 
either at or B, Fig. 1, and, so far as | Editor American Machinist 
have beet ble to observe, the common Referring to the query of Mr. A. | 
practise is to make them like Fig. 1, in) Smaill, at page 373. as to why the rust 
which nside corner at C has only a forms between the hubs of couplings and 
small round lett by the boring tool or shafts, we believe it is due to a film ot 
drill and is almost invariably under the machine oil and perspiration from thi 
outside rner at J) which in many cases hands of the workmen, Under certain 
is also gq small and abrupt. while the conditions machine oil will form a= rust 
spring s quite thin. In the majority that will cause hub to resist all reasor 
“ oer wpa te 
\ TWISTED TWIST DRI 
f he corners a ire left le efforts t wl \ 
nea <q ( Ch con leave \ I nt bie re ‘ ( 
I ly of metal at is compared find ( t rout engin 
Ea ¢ eq ial rate i heating and sub ae | it n kely ! whe 
x ng sets up ere strains ts are more covered witl 
the the time, at of course make litte 
bi eve rs | \ nade chucks ence s 1 e kind ! ised 
like Fig. 2 instead of Fig cutting away J. O. BeNeriel 
he side as shown by the dotted lin - — 
— g a good full curve at D, whil Scribing an Arc of Large Radius. 
I ‘ de the spring / s made to a Editor Ameri Machinist : 
ong curve, thus avoiding sharp cornet Some time ago T had to cut a templet 
at l corners at B are also made » be used turning out a gray-iron bow 
very full G. SCHNEIDER ya curve of 20 feet radius. The method 
A Twisted Twist Driil. 9 esteem cme ate 
Editor American Machinist ue 
[ inclose a photograph of a drill whicl __@A 
was twisted into the peculiar shape that Z S : 6's 
thie p! “ture shows while ictual SeTVICE RL, ™ (Je — 
in this tory We were drilling the :' 
mortise hammer for an 800-pound 
drop hammer, such as is made by this aa 
company The drill was an ordinary ait ‘ 
taper shank twist drill, 5g inch im dian 
eter, made by the T. & B. Tool Company 
of Danbury. Conn. It was running at the 
rate f 170 turns per minute and wa 
drilling s steel When the drill had 
reached a depth of about 6 inches it su 
denly twisted as shown in the picture. \W 
SCRIRING AN AR 
consider this a rather remarkable test { 
i prec f steel, and especially is we noted of scribing the curve may be of interest t 
that the tang or end of the shank was come of vour readers 
broken off while the fluted and weakest The principle employed was based upot 
part of the drill did not break but twisted. Euclid’s Prop. 21, Book 3. Our patern 
FRANK LOMBARD, maker fixed end to end two pieces of 


Machine Dept., Billings & Spen 


Fi ret 


cel 





Company 


Hartford, Conn 


[This. we believe, is a most unusual 
case of twisting. It will be noticed that 
the yielding of the drill took place mainly 
if not entirely, between lines a and /P 
which we have drawn upon the photo 
graph. and it seems to us likely that the 
drill has for some reason not been hard- 


at an angle 


nches long, 


\ scriber B was held 


h 2 feet 
Fig. 1 
the apex of the angk 


wood, eac 
ot 
in a bracket at 


AA 


a board 


170 25, 
Two 


screws were fixed feet 6 inches 


apart to ind the sheet metal to be 


scribed was laid and firmly held down be 
tween them. Then 
arrangement from left to right and from 
right to left, the edges of the wood being 


by moving the scribing 


carefully held against the screws, a curve 


was marked on the metal which was nea 

ly enough a portion of a circle of 20 fe 
radius. The templet was then cut to thi 
mark and tested Vai with the sc eT 
pomt 

» o , 

Referring to Fig he calculations are 
is T mw \ss ning the aistance 
tween the pins, we vV« 

15 
sin. @ 0625. 
24 
Refer y ta ( ! 1k Vé i 
‘ =— 2 35 
id \ ig cl v ‘ ipie, Wwe 
tind 
vers = mrIgs 
} XX 955 = .499 
tan. « ~ St.8 
; \ 
ReftS 


Fixing a Hardened Stee! Bushing in an Emery 
Wheel. 


| 
| ‘ ! 
i ‘ ‘ 
\ | ded 
\ \ ec re | 
l \ | idj trued W 
( 1 | | iw cond nn 
A S 2 vave ‘ ‘ 
, vitl em 
ea f the way 
“\ | tins ‘ ‘ ¢ ' ng 
the | found that tl 
vabb el v d 


——— i 
IG. 1 Bin 
= _ 
a. 
} Wy >. ~ 4 
tw a—--|,) —- — 
ontiiags 
dome wv “ 
G.2 
I 4 E RAD 
tal ( cke | ‘ unning 
tl end of a stee | vhicl | had fitted 
| 1 oged up pr i I irked holder 
sed n e Hut ne n are « ink ra 
he whet n fixed pin with a hardene 
tec l | ng Wihiet | bored t! 
babbitt e whee ind then fitte: 
he bushing t r| [ filed four notch 
m the cornet it ear en f the bushi 
before hardening and after hardening a1 
putting it into place in the wheel 
peened the babbitt over into the notch 
and held securely The bushing w 
made a nice sliding fit in the babbitt 


Harry AsH, 


is 
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Draftmen’s Scales. 
I-ditor American Machinist: 

As the subject of draftsmen’s scales has 
again been opened, I wish to ask the read- 
ers of the AMERICAN MACHINIST why it is 
that by the 

hanical draftsmen use a scale graduated 


far greater number of me 
in feet, or, rather, proportional parts of 
feet, although their work is usually meas 
red by inches. Why not use a scale grad 
tated in inches and proportional inches ? 


The draftsmen’s scales usually carried 
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Some time ago one of 
raised certain objections to having two 
scales upon one edge of a rule. He argued 
that, by the divisions crossing one another, 


your writers 


much confusion ensued. My experience, 
however, does not bear out his assertion; 
and I might go still further, and claim 
that the custom of placing two scales upon 
one edge is of decided advantage, at least 
in my case, and for this reason: Suppose 
for am full-size 


drawing and wish to lay off a circle of 


instance, I making a 
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be the means of provoking much bad lan- 
guage. However, when one considers that 
it contains eleven complete scales, much 
might be forgiven. I have used a metal 
triangular scale for a long time, and am 
I must say, however, 
Any 


quite suited with it. 
that the clip is quite indispensable. 
draftsman owning these two scales is, in 
my opinion, well fixed for scales. The 
Keuffel & Esser Company, of New York 
make the proportional 

I would be pleased to hear what 


city, scales of 


inches. 











n stock by supply houses, excepting en- 3 17-32 inches diameter. It is done by some of my fellow-draftsmen have to say 
gineers’ scales, are divided as follows: simply laying off a radius of 3 17-32 concerning them. 
-~32, 14, 3-16, '4, 3%, 14, 34, 1, 1%, 3 inches inches upon the half-size scale. This 1s Fig. 2 represents two folding rules which 
to the foot. Considering a scale of 12. done rapidly, and does away with all men- I find very convenient to use. I have an 
1 i } 17 18 io ‘ 2 
1) a) 8 P I ” 
\% Six I'S 
\ 
me uw 8 
FIG. I. DRAFTSMAN’S SCALE DIVIDED INTO PROPORTIONAL PARTS OF INCHES. 

inches to the foot to be full size, these tal gymnastics in finding the radius as objection to them, however, and all who 
cales will be, respectively, 1-128, 1-96, well as to the liability of error. read these lines will know better than 
1-64, 1-48, 1-32, 1-24, 1-16, 1-12, 4%, % of In using this scale, when in a hurry to buy the kind of rules I did. To ex 
full size. Of all these scales, the last two especially, I found it annoying to have to plain: A represents a folding rule, grad- 
are about the only ones a draftsman en- twist it end for end to get the proper uated, commencing from 1, on the inside 
gaged on medium size machinery would scale, and overcame this very simply, in of the first section. When this rule is 
use. By far the greater percentage of ma- the following manner: On the full-size opened to take a measurement, it lies as 
chine details are drawn on the scale of end of the scale I pasted a disk of bright shown flat upon the surface to be meas- 
either full or half size. This, of course, red paper, about 5¢ inch in diameter. I ured, with the graduations, commencing 
does not apply to details of an engine that find that the eye will unconsciously take with 1, facing the user. B represents a 


would not go inside a church, but to the 
verage medium and small size machinery. 

\ scale of half size, in proportional feet, 
calls for a rule graduated 6 inches to the 
foot. Such 


drawing supply house 


a scale is not listed by any 
Therefore the only 
way to produce a half-size drawing, with 
vailable facilities (considering only pro 
portional feet), is to use a rule graduated 


1 inches and fractions thereof, and divide 


very dimension by two, or use the scale 
f % inch to the foot, and use that full 

divided '.4 inch as a proportional inch 
The first method is very confusing, and 


me is very liable to make frequent errors 


lor instance, if, ‘on a half-size drawing 
inches, it 
off 
It can easily be 


one wishes to lay off 3 9-16 
would be necessary to measure 


half of this, o1 


one 
I 25-32 
understood how errors are likely to creep 
nto one’s work. By the second method 

inch-to-1-foot scale 
it will be found that the ™% 


that of using the 
inch, which is 
tully divided, is divided into twelve parts, 
whereas the draftsman usually works with 
an inch divided into sixteen parts 

To 


for years used the scale shown in Fig. 1. 


overcome these difficulties, I have 


As will be seen, it is a scale of propor- 
tional inches, divided in full, half, quarter 
and eighth size. By reading directly from 
the scale, a drawing, made to any of the 


No 


neces- 


sizes mentioned, can be obtained. 


mental calculations whatever are 


sary in its use 


notice of this bright spot of color, and 


knowing as I do that it is on the full-size 
end, I have not a bit of trouble any longer 
in picking up the scale and placing it down 
have treated the lowe 


properly. | not 


side of the scale in this way, to avoid con 


rule, graduated, commencing with 1, on 
the outside of the first section: and when 


laid flat, 


this rule is opened and to take 


the 


graduations facing the user will read back- 


measurement as in the case of A, 


ward, beginning at the end of the rule 
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FIG 4 FOLDING RULES PROPERLY AND IMPROPERLY GRADUATED, 


fusion, and besides, I use the one-fourth 


seldom, com 
My scale was 
the 
dotted lines show, but I removed the sur 


plus length and added brass end plates 


and one-eighth sizes very 
pared with the other two. 


originally longer than 12 inches, as 


to prevent wear and possible injury. | 
did this the that Mr. 
advances at page 318. 

I occasionally have use for the scales of 
proportional feet, and, despite Mr. Lyne’s 


for reasons Lyne 


assertions to the contrary, I consider the 


triangular scale quite convenient, altho 


without the guard or clip he refers to as 
being occasionally used, it certainly would 


If the rule be turned so that the gradua- 
tions, beginning at 1, face the user, then 


the rule occupies the position shown at 


B. With the thi 
impossible to measure, say, 3 inches with 


rule in position it 1s 
out opening it out a few more sections, 
I did not notice 
this when I purchased my rules, but will 
know Any draftsman 
who proposes to buy one of these rules 
will much hard feeling by 
looking into this first. These rules are 
now being made, I understand, like the 
one at A. Anyway, I have two rules for 
sale, cheap 


and bending it, as shown. 


better next time 


save future 
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I find these folding rules decidedly con- 
venient. One may reach up into shafting 
to determine diameters of pulleys, etc., or 
They are just 
the 


spring them around curves 
the 
sessing the advantages of both to a great 
GEORGE WACKER. 


between yardstick and tape, pos- 


extent. 





Experience with High-Speed Steel. 
Editor American Machinist: 

At page 228 Mr. D. E. Norris gave the 
readers of the AMERICAN MACHINIST his 
experience with high-speed steel and was 
frank enough to say that it 
up to his requirements, but t 
Norris does not state 


\bout eighteen months ago 


quireme nts are Mr 


I had a gor d 


hance to try high-speed steel in plac 
self-hardening steel for planing gray iron 
f fair quality. The tool 


ed according to directions, 


point was treat 
brought up to 
a dripping heat and left to cool in the 


ind 


not stand a short cut of on 


when cool set to work: but it would 


stroke: the 


piece was then turned end for end and 
heated and cooled in an air blast, with no 
better results Another piece was cut off 
the bar, about one-half an inch meltec t 
the end and then cooled in the air blast 
with no better results; the other end of the 
second piece was then heated to good 
emon color and cooled in the air vas 
o better than the others \ new piece 


and treated 
n the various ways, but rone of 
showed the least disposition to stand up 
work \ 
steel 


to the complaint was 


to the man who replied that if we 


would send him piece of the bar he 

would harden it for us \ piece was 

off and sent on to be hardened d 
bout a week came back with e point 
melted off and with instructions grind 
and use; the point was ground to the 
proper shape and an attempt made to use 
e tool, but with no success; it was n 
better or harder than IT had heen able t 

get it. and the three bars went bacl Sit 
that time I have used some high-speed 
steel that gave good results, and also have 
had some of the same brand t was 
nd 1 for ons 


judging by results, no good, and I on 
was not at all surprised at what Mr. Nor 
had to sav 

\Ir. Waterman 
for the 


Says, 


le 1Mprovement 


1 not be 


of up to-date machine tools would not 


high spec d ste¢ Is 


necessity,” and in reply I may say that 


work of anv kind has always demanded 
tools built on the anvil principl Grand 


built light, flimsy tools with small 
and narrow pulleys, small and short 


father 
bear 
iron enough to produce a 


ings with only 


good vibration and chatter, and for that 


kind of machine tools grandfather was 
at fault, not the work, as work has always 
demanded tools beyond the. chatter point 
While 
for higher machine speed, I have vet to 
the 


an ounce more iron to 


the use of high-speed steels calls 


hear of a clear demonstration where 
have 


stiffer 


tools had to 


make them and stronger to stand 


AMERICAN MACHINIST 
the increased speed, which seems to be the 
main contention 

I am at a loss to understand and recon 
the McKenna 
the editor, where Mr. McKenna says they 
strain 


cile comments of Mr and 


are putting four or five times the 
m the tool that they formerly did with the 


lf-hardening 
“And so he 


carbon or old-fashioned — se 


steel,” while the editor says 


must have put the 


carbon tools.” 


understand 


h] ‘ 


I am unable to how anyone 


times the strain 


can put on four or five 

when using high-speed steel as against 
} ] ] } } ly - , - 
the carbon tools unless the belts were very 


loose when using the carbon steel; as very 


few belts when working at their maximum 


can stand an extra load of four or five 


times and a comparison made with carbon 


steel and a loose belt against a high-speed 


steel with a tight belt is manifestly unfair 
5 wien ' ' = 
| right and proper to make 


draw conclusion 


should be done without fear or favor and 


from bias Geo. D. TAYLor 


Grand Rapids, Mich 
Binding the “American Machinist.” 
Editor American Machinist: 


I have read with interest several at 


your columns on binding pap and 
nagazines I think the scheme at page 195 
vy you rrespondent “S the cheapest 
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and easiest I have seen. The objection 
that with a half-yearly volume so bound 
difficult to read the inner col- 


flat. 


would be 


umns because it would not open out 
| will describe what is to me a very satis- 
factory way; while it is a little more work 


does not require extraordinary ingenuity 


After removing tl 


lay each paper on the board, Fig. 1, which 


the same engt! as the paper, ind Ww I 
n l ped g ug¢ tat itch ib 
3-32 inch deep Car me of the m 
eaa Phe nore ac¢ iteliyv ft Ss not 
ng a | < el h_) [ 
make igh tran s show! Fig. 2, 
W } 1 T piece 1 Sol! tw € 
nec 4 ) Sit Ss 
rres | ru tc ready 
’ 
I map wae 
e ie ( ) 1) 
the \\ es Cpe e papet ‘ < ¢ 
I €ac Tol 1 W 1 ‘ 
threaded with any strong thre 
ordinary wrapping twine) faster 
pass the needle through the hole made } 
the not l g e inside of the fol 
and down t l up t rit 
| 
needle it thi g e 1 ( ) 
the thread 2 ‘ \ : c 
1 the ( ew ] ret 
succes ve t ‘ 
\it r ng n | 
POSS ( } é ; f 
1) et we tw : ’ 
| & \ r | ( 
‘ \ ra d ; re 
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Editor American M 
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superseaded ID eaded ) 
ght va —p ng { rscaca 
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( ( ning Any drattsmar 
prove ti rv i 9 ig lrawe t 
superseded drawing 

\ TD) Ray M 

Phe Londor imes notes as an unu 


occurrence the recent tapping if 
} 


brook, of a 24 
attachment of a 12-inc 


inch water main 
h branch to it witl 
out shutting off the water pressure rhis 


} 


is an every-day occurrence in this country 
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the case 


was employed in 


referred to 
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The Auto Truck Test in New York. 
th > 


At page 335 we gave an account of the 
proposed service test of motor wagons to 
be made under the auspices of the Auto- 
mobile Club of America by its Committee 
on Testing, of which the chairman is John 
\. Hill. This took platé between the 4th 
and oth of April, inclusive, and the result 


is most impressivé as showWihg the ad- 
vances that have beén rfiatle in practical, 
serviceable automobile design and con 
struction. Eighteen tfttcks entered, seven 
teen started and sixteen finished. These 
trucks included electries, gasolines, one 
steamer and one combined gasoline and 
electric—that is to say, a truck in which 
a gasoline engine drives a generator sup- 


plying current through a storage battery to 
motors. Only one vehicle failed during 
the test, and that, strangely enough, was 
the steamer, tho there was in this case a 
pecial reason for this failure, the boiler 


leaking badly and for reasons not inherent 
construction It is 


that of 


number of vehicles only one steamer was 


n automobile boiler 


significant, however, the entire 


entered. The service performed by the 
trucks was the most practicable that could 
be imagined. They were placed in. the 
service of express companies, and with a 
driver, an expressman and an_ observer 


aboard of each one, performed the regular 
ervice of the 


New York 


nately, a re gular run 


companies im and around 


city, each truck taking, alter- 


which is ordinarily 


covered by horse-drawn vehicles. Some 


of the vehicles covered fifty or more miles 
in the day, and made a hundred or more 
They car- 


10,000 


deliveries of express packages 
— 


ried loads varying from 500 to 


pounds, and the performance on the whole 
satisfactory to the express 
the 


was entirely 


companies and to those interested in 
trucks. The complete detailed account of 
what was accomplished and the manner in 
vet 
the 


which it was accomplished has not 


been made up from the records of 


but will be given out later. In 
the 


observers, 
the 
have been made known, and it is interest 
eight 


meantime, however, facts given 


that almost exactly 


first 


ing to recall 


years the trial of automobiles 


ago 


ever made in this country took place. 
Twenty-six automobiles undertook to run 
Hall \rdsley Club, 
twenty-six miles away. Four vehicles ar- 
all the 
make the run, while the one which made 


half 


from the City to the 


rived, others failing entirely to 


the fastest time arrived five and a 


hours after the start, or at the rate of less 
than five miles an hour, and they carried 
no loads to speak of, nor were they re- 
quired to make any stops. Comparing this 
record with the one just made by the mo- 
tor trucks gives a vivid idea of the very 
great and creditable advance that has 
of motor car con- 


than 


been made in the art 


struction, and makes it seem more 
ever probable that the day of the horse- 


drawn vehicle in city streets is happily 


nearly over. 
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Alleged Economic inferiority of American Loco- 
motives. 

The Engineer, of London, is “sot” in its 
opinion that the American locomotive is 
little if any good. It not only believes that 
it is not as well built as the British loco- 
motive, but that it is built so poorly that 
it is an uneconomical machine; and, as 
showing what one will do in the way of 
jumping at conclusions which seem to sup 
port his side of an argument, we note with 
interest the comments of our contempo- 
rary upon some things pertaining to the 
operation of the Pennsylvania Railroad. 
It seems that at 


great rush of its business the Pennsylvania 


lose of the recent 


the c 


road found itself with about 20 per cent. 
of its locomotives in need of repairs, and 
that owing to the number of disabled loco- 
motives the road ha been obliged 10 Sé nd 


some of them to outside shops for repairs 


This is taken by our contemporary as 
proving conclusively that it does not pay 
to build engines to be worn out so soon, 
and that much bett material and work- 
manship should be put into them, as 

claims is done in srity locomotives 
Now, of course, the fact is that there is 
a great hiatus in this chain of logic. The 


fact is that the facilities of the Pennsylva 


nia Railroad for repairing its locomotives 


might conceivably have been such that 


during any given rush of business it would 
find itself with 90 per cent. of its locomo 


tives needing repairs. On the other hand, 


its facilities might conceivably be such 
that there would never be more than 1 
per cent. of its locomotives needing re- 


pairs. In this latter case would our con 


temporary the superiority of the 
American locomotive on that showing? 
The fact is that a matter of the 
relation that is, 
first, the rapidity with which engines de 


grant 


this is 


between three factors: 


teriorate; second, the number of engines 


in service, and third, the facilities for re- 
pairing those engines, and any reasoning 
or conclusions based upon only two of 


these factors, leaving out the third, must 
necessarily be incomplete and inconclusive, 
and therefore the figures quoted by our 
amiable contemporary do not in the least 


show what it claims they show 





member of the 


We 


committee having charge of the land pur- 


are informed by a 


chase for the union engineering building 


that thorough examinations have 


been made regarding the titles to the land 


very 


acquired and that there are no restrictions 


whatever upon it. In the case of a strip 


2 


30 feet 


include in the purchase it was found that 


wide which it was proposed to 


a restriction to use for residential pu 
poses went with the title and the commit 
tee thereupon dropped negotiations for 
that particular strip. The rest of the 


land, however, is entirely clear 





We are continually having trouble with 
people who, in replying to advertisements 
under the head of Help Wanted, enclose 
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with their applications original letters of 
that 
they 


reference are of value to them, and 


which often have difficulty in re 
the 
heading at the top of this department they 
will the 


enclosing to unknown correspondents ot 


covering. If our friends will read 


perceive that we advise against 


ought 


letters will 


original letters of value. It nevel 


to be done. Copies of such 


usually answer every purpose, and it is 


to be hoped that persons applying for posi 


tions will heed this advice and retain in 
their own possession letters that are of 
value 





The Turbine Steamers for the Cunard Line. 
The report of the turbine « 


WIMISSION On 


he new steamships Cunard line 


ntains many de erest. The tw 


tails of int 


ships soon to be built are to be 700 tect 
the breadth will be S5 to SS feet and 


ong, 


the draft 33 to 34 feet 


of the 


1 1 
| Ne NOPrse-powe!l 


engines will be 65,000, and the coa 


onsumption will be more than 1,000 tons 


It 1s well known that these 


are to be driven by steam 


per day. ships 


turbines instead 
of the usual reciprocating engines, and th 
report of the commission discusses the ad 
vantages and the disadvantages of the tut 
ine tor the purposes of the merchant ma 
rine \ 


of a surprise to 


point which will be more or less 


many is that littl 


saving 


t weight or area 1s expected from the use 


the turbines. The estimated weight for 


the enormous power in thi 


ships is only 


300 tons less than that of reciprocating en 


gines, and even this the builders are 


recommended not to take 


the 


advantage of in 
way of appropriating 


to hold it 


There 


more space for 


‘argo, but for unforeseen con 


tingencies will be a considerable 
reduction of the working force of the en 
gine-room and an elimination of the lubri 
1 in the steam 


cating 


\n important dis 
advantage pointed out is that low speeds 


will not be economical, thus reversing a 


previous experience Experiments 
that at 
say a uniform expected speed of 


the 


seem 


to render it quite certain high 


=peeds, 
will be bette 


24'2 knots, economy 


than that of the present type of engine. It 


is recommended that four shafts be used 
with, of course, separate turbines and 
screws for each. With three shafts work- 
ing at their maximum the power trans 
mitted through each would be about 25,000 
horse-power, while with four shafts this 
would not much exceed 18,000 horse 


power, which would not be going beyond 
will 


turbines 


1 
experience. The speed of revolution 


be comparatively slow, but the 
will be required to be of large diameter to 
that the 


This great 


develop the power required, so 
peripheral speeds will be high 
diameter of the turbines has to do with de 
There 


each 


termining the location of the shafts 


will he one go-ahead turbine on 
shaft. and they will be almost equidistant 
The high-pressure tur 
the shafts 


with their propellers at a considerable dis 


from each other 


hines will be on two outside 


tance from the stern of the ship, so that 


there will be the minimum disturbance t 
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the tlow of water to the two inside pro 


pellers, which will be placed right aft 
the 
turbines on each of the inside shafts; 


usual positions There will be tw 


that 


is, there will be two low-pressure turbines 


for driving ahead and the other two will 


he for astern motion The go-ahead svs 


tem thus comprises two steam units, each 
with one high-pressure and one low-pres 
sure turbine; should, however, either tur 


11 


bine or propeller give out, it will still be 


possible to use the other three without loss 
of economy and with little loss of speed 
The arrangement is expected to show higl 
and ts wing 


euvering qualities, 


, 
novel in 
not ata tixed sum f 

1 and time 


materia i 


the ships, it is understood, will he 
Brown & ( 


he other 


constructed by Me John 
Clydebank, and 
Swan & Wigham Ric! 


Newceastle-on-Tyn 


| 


( Limited Is 
Ne SSTs 


rdson (Limite 


Hlunter 


1 


A School for Locomotive Driver Apprentices. 


Brainard H. Warner, Jr., United State 
1 ; , 
consul at Le pzig, sends an account ol 
school for locomotive driver apprentices 
lately establishe it Dresden Phe initia- 


Lon 


f Saxony, which 


ive was taken by the motive Drivers’ 
succeeded in 
Dresdet 


as well is the 


\ssociation « 


interesting the members of the 


city council 
and the 


directors oft th tech ical senool 


administration of the roval state rai 


roads Phe purpose of the new school, 
which is managed in connection with the 
Dresden Technical School, is to. better 


equip men who are to become locomotive 
drivers. The school is for apprentices be 
tween twenty-five or thirty vears of age 
who are employed in the Dresden cat 
shops Among the ubject taught are 


German, arithmetic, graphics, and th 


mechanism of locomotives. For the pres 
n fixed for one year 


il] he 


week 


ent the course has bet 


] 


The lectures and classroom work w 


held on 


m Sunday 


three eve during the 


mings 


and mornings 





Summer School of Rochester Mechanics’ Institute. 
Mechanics’ of 55 Plym 

Rochester, N. Y., will open 
Jul 5 The 


to our readers com 


Che Institute, 


outh avenue, 


scho courses 


tS sttmimer 


hich are of interest 


prise mechanical and teachers’ drawing, 


architectural drawing, f and bench 


rging 


work in wood 





The Metric System Before Congress. 
At the hearing of the House Committec 
on Coinage, Weights and held 
\pril 7, Messrs Wil 


fred Lewis made protests against the pas 


\leasures, 


Oberlin Smith and 


sage of the pending bill 





Machine 
the 


Tool 
Grand Hotel, 


The National Builders’ 


Association will meet at 


Cincinnati, April 26 and 27 


sl)s 
Some New Things. 
PRESSED STEI SHLEARTING ELANGER 

Phe present tendency to substitute drawn 
or pressed steel for gray-iron castings ha 
its latest exampl i pressed steel shaft 
ng hang wl \ strate herewith 
\s Wi Sct | niger cons ? 
wo principal p ire so formed 
s to embody is giving rigidity and 
streng ) a red ure her if 

the top g ove and bel 
he 7 held , 

















PR} TE ANS 

how " ( i it tl 
lowe ‘ nemh ! ened in pla 
"\ tw ) ( \ Cl may 
removed ‘ piece hing up 
emaining volt, \\ ow thie WON ) 
ecaduv Tel VE | +N ( Pst ructles l 

Is Wav wergh, w the boxe 1 
thout two-fitth n t hang 
tended tor 11¢ 1 Vice ind includ 
g the boxes, only about half as much 
Lhe box u ed eT | pat | hanger 
Iso. shown lt is a gray-iron casting 
livided longitudinally on = a_ horizontal 
plane as shown, and provided with sphet 
ical sea for the isting screw by 
means f which it adapts itself to the 
position of the shafting Below the box 
proper is an oil pan between which and 














a) 





nox USED N “TEEI ITANGER 
the box ts spherica iring, while the 
oil pan itself also rests on a_ spherical 
bearing, so that while the oil pan is held 
in a fixed position the box may adjust 


without restriction 


This oil 


1 . , ' 
iarec o hold a iberal 


itself within the pan 


within reasonable limits pan 1s 


sufficiently supply 
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of oil, which is continually carried to the 


bearings by means of the ring oiler device 
as shown. This hanger may be turned up 


he other way to form a floor stand, it 


veing necessary in that case only to turn 
the box 


the h: 


and oil pan upside down within 
nger. This improved hanger is made 
Standard Pressed Steel Company, 


Philadel- 


ry the 
[Twentieth and Clearfield streets, 
phia, Pa. 

BALL BEARING. 
Phe ball 


panyving engravings would seem to be 


bearing shown in the accom 


sil 


in ad 


plicity itself, consisting as it does 





BALL BEARING 





( 1 thre eries of balls of but three 

embers: ‘ the imner race, the outer 
race and the closure screw It is handled 
as a complete unit, as it requires no special 


retainers to keep the parts together and 
the balls 


to a machine also is exceedingly 


from being lost. Its application 


simple 
only a cylindrical shaft fit and cylindri 
\djustable cones 


bore are required. 








ud 











hiniat 
6-TON LOAD 


-i meri M 


PILLOW FOR 


BLOCK 


are entirely dispensed with, it having been 
found that, under loads experimentally de 
termined as proper, the wear is so slight 
as to be negligible. In illustration of this 
fact, 1t may be cited that in Berlin, where 
these bearings were developed, trial on 
the armature of a heavy street car motor 


developed no measurable wear of balls or 
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with only one 
result 


races in two years’ run 
annual cleaning and oiling; as a 
there are now in use in Berlin alone over 
100 such street car equipments. 

\ few 


various types of 


bearing to 
the 


applications of this 


shafts are shown in 


line engravings, and it will be noticed that 
where the outer race passes across the in 
ner end of the screw, the bearing is sé 
the due to the 
load comes on the side of the ring directly 


positioned that pressure 
opposite the screw. 


2 shows an application to a pillow 


Fig 
block for 6 tons load; the very short over 


all length of the bearing—in this case less 


characteristic 


than one shaft diameter—is 























FI¢ 3 STEAM \l 
In order to keep oil in and dust out, th 
bore of the box ends is but 1-64 inch 
larger than the shaft; what little oil is 
carried past the inner stripper is turned 


back by the outer stripper into the cored 
pocket, and from this drained back to the 


main reservoir. This type of oil retainer 


can of course be used only with bearings 














BEARING 


STEAM TURBINE 
that have no appreciable wear, since it 1s 
dependent the the 
small clearance between the shaft and the 


upon maintenance of 
box end. 

As showing the possibilities for compact 
construction lengthwise, steam 
automobile crank shaft, is shown; in this 
not only the main journals, but also the 


Fig. 3, a 











rOMOBILE 
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crank and the valve eccentrics are 


equipped with ball bearings. 
Fig. 4 gives the two journals of a steam 


pins 


turbine running at 3,000 turns per minute. 
The standard practice of taking the entire 
load on a single ball bearing is adhered to. 
as this avoids all difficulties of load distri- 
bearings and the 


bution several 


necessity of extraordinary stiffness in the 


among 


shaft and framing to insure such distribu- 
tion being maintained under varying loads 
As with a steam turbine it is desirable to 
up all end thrust, two ball-bearing 
units have been introduced at one end of 


the larger will 


take 


journal. An examination 


show that these units have no bearing on 











CRANKSHAFT 


their outer circumference, but are con 
fined endwise between shoulders on the 
shaft and in the box; these thrust units 
are in every way similar to the others, and 
have been found to make excellent step 
bearings under high speeds. This same 


figure also shows the means employed for 
securing the inner race of the ball bearing 








(DIMENSIONS IN MILLIMETERS. ) 


to 


or 


to the when it is 


make 


shaft inexpedient 
the latter a fit, 
when, as in line shafting, the size varies 


light driving 
slightly: a pair of split bushes externally 
and internally coned are forced over one 
another with a clamping 
effect by means of the short spanner nut. 


very decided 


This arrangement has the merit of secur- 
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ing actual true contact all around, and signed for grinding all kinds of milling with conveniently arranged and _ efficient 

hence is much better than set screws or cutters, reamers, etc., and for handling var- guards Projecting at the front and left 

‘similar fastening device, as it does not ious kinds of work where cylindrical, face, of the column is an arm which is bored 

tend to throw the parts out of true or mar and surface grinding operations are re to receive the cylindrical post that car 

the shaft. quired ries the machine 
An example of the use of ball bearings ! 


ie working parts of 


tical adjustment by means 





























for rather heavy work is shown in Fig. § cente e hand-whee 
showing the waist and step patterns of a nnected by a ft a 
—— ’ ind-whee rraduates 
irge in diam 
I fine p 1, the gradu 
rove =e ugh apart to allow frac 
4g to be estimated very ac 
} 2 1 which carriage 
ae rT L t Vive mn pot 
 Liddd = a rcular portion is gradu 
= J 
— ~ “ie may be clamped at any 
FIG. 5. WHARF CRANE BEARING ge in be traversed 
by cal ft ‘ ini 
wharf crane; the bearings are subject to be. 
loads of 7% and 17 tons. Here again 
will be seen that the lengthwise space re . a eee a ee 
quired is exceedingly small as compared Che column of this grinder, as will be 
with the usual journal proportions seen bv referring to Fig. 1, is cast in one 
The bearing is made in this country by _ pjec aaa so constructed at the top as 
the Hess-Bright Manufacturing Company — permit work to be passed directly under 
Pennsylvania Building, Philadelphia, Pa and in front of the emerv wheels. whicl 


UNIVERSAL CUTTER AND TOOL GRINDER are mounted on a spindle provided with 


The half-tones illustrate a machine d adjustment to take up wear, and equipped 
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FIG 5 GRINDING CONCAVE CUTTER. 
yas to bring the rest to any point on the 


wheel \ 
rest holder is also provided that can be 


periphery of the emery tooth 
clamped to the platen of the machine to 
travel with the cutter as it is being ground 

The 
esting 


has iter 


the 


countershaft also some 


features, one being provision 


for two speeds with only one size of pulley 

















FIG. 6 GRINDING A BUSHING 
on the line shaft These speeds are ob- 
tained through two pulleys of different 


diameters, which pulleys are fast on the 


countershaft with an intermediate size 


loose one between them, the loose pulley 


as well as the tightener shaft being made 

















FIG. 7. INTERNAL GRINDING. 
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lf-oiling. The drum for rotating work 


erinding is thrown into 


for eylindrical 


a pull on a cord and stopped by 


action by 


another pull. The drum shaft 1s provided 
bush 


t its ends with eccentric bushings, and a 
weighted lever, as shown, is connected in 
such a way that, when this lever is drawn 


past the center by the operating c rd, the 


drum is lifted until a pulley fastened on its 


nner end comes into contact with a raw 


hide collar on the countershaft which then 


drives the drum until the cord is again 


pulled to drop drum and pulley 


In Figs. 2 to 9, inclusive, are shown a 


few of the many operations for which the 


grinder is adapted. Fig. 2 illustrates the 


method of grinding a common spiral mill 
ing cutter, the carriage in this case being 


locked fast and the cutter slid on a bar 

















FIG. & \ FACE GRINDING JOB. 
directly under the emery wheel. This 
grinding can be done in front of the wheel 
as well as under it, and the teeth may 
be ground with straight clearance with 


shows a 
The bed 
in this case is swiveled slightly more than 
that the 


a cup wheel, if desired. Fig. 3 


cutter being ground on the side. 
travels 


go degrees sO carriage 


practically at right angles to the spindle, 

















FIG. O. SURFACE GRINDING. 

and the head is tipped forward to give the 
Fig. 4 the 
grinding of a form cutter which is mount- 


proper clearance. represents 
ed on a sleeve that is free to turn on an 
the head; and Fig. 5 
shows the arrangement for grinding con- 


irbor carried by 
cave or convex cutters, the swiveling base 
being set to give the required radius and 
the head then swung back and forth be- 


tween stops on the base. 
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a cylindrical grinding 


Fig. 6 illustrates 


operation, the work being a bush or an 


arbor carried between centers An inter 


nal grinding operation is shown in Fig 


Fig. & face-grinding job; the 


/ 
depicts i 


work is held in a chuck, and the bore 


may be finished at the same setting by 


means of the internal fixture In Fig. 9 


method of grinding a 
The 


by means of the 


is brought out the 


bevel edge on a vise may be 


set flat, or, 


piece 


universal hold- 


er, at any angle whatever, so that parallel, 
bevel, or taper work may be handled 
readily 

In order that small taper shank end 


mills, ete., may be ground conveniently in 
universal 


different 


this machine, the spindle in the 
head 
views is provided at the front end with a 


No. 


receive 


holder or shown in. the 


10 Brown & Sharpe taper hole to 


such tools, and the rear end is 


knurled so that the work may be turned 


readily by the hand 
This grinder is built by 


Trecker, Milwaukee, Wis. 


Kearney & 





Technical Publications. 

About Peat,” of 
which we gave a notice at page 339, writes 
letter make the fol 


The author of “‘Facts 


us a from which we 
lowing extract: 
“At page 339 


little be 0k, . Facts 


of my 
Peat,’ in which 
diffi- 
to ‘extract’ anything ‘definite’ from 


there is a 
\bout 
your critic appears to have found it 
cult 


notice 


what is there very distinctly stated con- 
cerning the process for condensing as dis- 
tinguished the 


from pressing peat, and 


thinks ‘the author has something up his 


sleeve which his book does not directly 
disclose.’ 
“Now I have no fault to find with any 


intelligent criticism or ‘notice’ of this or 
any other publication, for the column of 


‘Book Notices’ is understood to be for the 


free expression of opinion concerning the 
‘the fuel 


question’ is one of universal interest, anc& 


merits of publications; but as 
to none more so than to the manufacturing 


class whose interests are catered to in 


your publication, and as this is the only 
adverse criticism of which I have known 
of the 
publishers have 


notices that my 
me, I 


write this for your personal information 


out multitude of 


shown venture to 
and for your critic if you like to show it 
to him. 

“The book was prepared for the purpose 
distinctly stated in the opening paragraph 
and was intended to give, in as concise a 
form as possible, such facts and data as 
would commend it to the serious consider 
ation of practical men and invite investi- 
gation and inquiry. 

“The two processes of ‘pressing’ and 
‘condensing’ were distinctly given, but no 
attempt was made to describe the machin- 
ery by which either was accomplished: 
the plan of the book did not contemplate 
this and the limit of space would not admit 
of it 

“Of the latter process ‘condensing’ your 


























Apr 14, 1904. 


Now, 


trouble to turn to page 


critic says, ‘we are left in the dark.’ 


if he will take the 


40, paragraph second, he will find the con- 
densing process distinctly stated It is 
exceedingly simple and given in so few 


lines that in his (probably) hasty perusal 


he may have overlooked it, else he could 


not have been ‘left in the dark. You will 


readily understand that it is one thing to 


state what a process is and quite another 
thing to describe in detail the mechanism 
by which that process is made effectual.” 
We are Mr. 
in referring to second paragraph of 
page 40, 
the beginning appears on that page or the 


uncertain whether Leavitt, 
the 
second of which 


his means the 


second of which any portion so appears, 
and hence, in order to do full justice, we 
give below both paragraphs: 

“Condensed peat fuel differs essentially 
from the pressed article already described 
The 
simple, rapid, 
for 


is comparatively inexpen- 


and commented upon process of 


manufacture is exceedingly 
and successful. The plant required 
its production 
sive; the expense of manufacture is small, 


and the fuel produced is superior in many 


respects to that produced by any other 
process. 

“The crude material is excavated and 
brought from the bog in any convenient 


manner. The treatment is such that the 
original organization of the peat is de 
stroyed; the air, of which a large amount 
is contained in its cells, is ejected; its 
plastic and adhesive properties are devel 
oped; advantage is taken of some of the 
peculiar natural qualities of the material, 


blocked 


which 


and it is then in condition to be 


or molded into any form desired, 
may be accomplished in a variety of simple 
ways. It is then exposed in the open air 
for drying, or artificial means may be used 
to expedite this. I have made good steam 
fuel in four or five days’ exposure in the 


open air; but, like weod, it improves with 
age. 
the variety in size 


These blocks when broken may have 
and shape that we are 
accustomed to find in coal. The fracture 
much 


fracture It 


has the appearance of a mineral 


cannot be dissolved or re 
duced to its original consistency 

Possibly our readers can extract some 
definite information regarding condensed 
peat and its difference from pressed peat 
from these paragraphs, but we must con 
the dark as 


fess that we are as much in 


ever. 





The Niles-Bement-Pond Company has 
recently secured a $95,000 order for tools 
for the Spencer, Columbia and Manchester 


shops of the Southern Railway 





Inquiries for Machinery. 
(174) We have an inquiry for name and 
location of manufacturers of a_ babbitt 


metal called “Ball Metal.” 


(175) Another inquirer asks for name 
and address of concern handling “Scan 


dinavian” belting in this country. 
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Personal. 
Ernest W. Saunders, recently with the 
American Machinery Company, 1s now in 


the New York office of The J. R. Vandyck 
Company as machinery salesman 
EK. A. Muller. who for several years has 


heen superintendent of the Springfield Ma 
chine Tool Company, h 


as resigned to take 


a similar position with the King 


lool Company, of Cincinnati, Ohio 


It is announced that Mr. Louis P. Diss 
who tor many years has been connected 
with the Remington Works at Llion, N.Y 
and latterly has been superintendent of 


the Remington Typewriter Works, has re 


tired from that position. On the occasion 


of his retirement Mr. Diss was presented 
by the various department foremen with a 
fine gold watch, suitably engraved 


The 


Earnest T 


editor would like the 


Child 


address ot 





Obituary. 
to press the reaches us 


Milwaukee. 


give 


\s we go news 
that Frank 


died April to 


account of his life with 


Kempsmith, of 


Later we will some 
a portrait. 

Many and probably most of the shop ac 
cidents occur not when everything is go 
ing along in its orderly and accustomed 
but mterruptions or 


things occur. J. W 


way, when unusual 


Chapman, a machin 
ist in the employ of the Central of Georgia 
Railroad, was instantly killed at Macon a 


tew days ago. He was trying to raise one 


of the engines placed over the pit for re 


pairs, when the air jack failed to work 


Chapman went under the engine to in 


vestigate, and while manipulating the jack 
his head was caught and crushed between 


the ram and a part of the engin 





Business Items. 
extensive 
Phoenix 


The 
by the 


improvements contemplated 


Cement Company, Nazareth, 


Pa.. have all been laid out by Dodge & Day, 
modernizing and contracting engineers, Nice 


town, Philadelphia, Pa... and it is thought the 
work will be started in the near future. Most 
of the buildings will be enlarged, electric 
transmission used throughout, and the en 


tire plant thoroughly modernized in order to 


materially increase the output to keep pace 
with the growing demand for its product 
This will necessitate the installation of con 
siderable additional power equipment, as well 
as a 200-kilowatt generator, tandem com 
pound engine for generator, one 50 and one 


7> horse-power motor and a number of 
smaller 
and 


locomotive for 


motors charging cars, turntable, 
stokers, 
and 
electric air 
air cooling 
auto 
track 


coal ashes conveyor, underfeed 
hauling 
hoist, 


exhauster, 


steam cars to 


from the quarries: electric 
and 


conveyors, 


blower 
conveyor, belt 
matic weighing 
system, etc 


compressor, 
elevators, 


machine, extension of 





Manufacturers. 


Evansville, Ind., expects shortly shops of 


the Illinois Central. 

A stave mill of A. J. Asher, near Vineville, 
Ky., has been burned 

The Industrial Iren Works at Union City, 


l’a., have been damaged by fire 


The Union 
is to build a power house. 


Electric Company, Dubuque, fa., 


Machine 


Phe large plant of the York (la ( lage 
Company has been burned 

The machine shop of Ervin B le s 
ling, Ill, is being enlarged 

rhe Baltimore «(Md.) Carriage & 1 
tory has been damaged by tit 

The Philadelphia Screen Mat 
Company plans for a three-story ! ! 

rhe Trinity & Brazos Valley is 

ong heuse and shops at Clebi 


\ canning factory is proposed 
Minn., by G. TP. Olson, Frank Sw 

Che plant of the Silver Plate Cutlery Con 
pany, Shelton, Conn has been damaged by 
fire 

The Coombs Milling Company, Coldwate 
Mich proposes make importan INP 
ments 

A paper mill of the Hollingswo & Vose 
2... 
Company, at East Walpole, Mass has been 
burned 

Plans have been prepared fot iddition 
to the Detroit «Mich.) Cabinet) Company's 
Inctory 

Springer & Lester, founders and machin 
ists, Knoxville renn., are building a small 
addition 

rhe Bullard Machine Pow Company, 
Bridgeport, Conn., has discontinued its New 
York office 

A building of the American Craphophone 
Company, at Bridgeport, Conn is about to 
be enlarged 

The Calumet Grain & Elevator Company 
plans to build a 250,000-bushel elevator in 
South Chicago 

The Riverside (Textile) Manufacturing 
Company, of Anderson, S ( intends to 
double its plant 

Che Centredale ¢R. 1.) Worsted Mills are 
understood to have completed plans for a 
plant at Olneyville 

A boiler and engine house is to be built 
for the Fern Rock Woolen Mills, at) Fern 
Rock, Philadelphia, Ta 

rhe contract has been let for a three-story, 


100x100-foot addition for the Lindner Shoe 


Company, Carlisle, Ta 


A large furniture factory at) Greenville, 


Mich., for Skinner & Steenman, of Grand 
Rapids, is planned for 
It is reported that the shell button factory 


of Leo HT. Hirsch & Co., Muscatine la will 


be enlarged for some purpose 

Pians have been made for a two-story tac 
tory addition, 551x145 feet, to the plant of 
the Toledo (O.) Cooker Company 

The Hl. 1 Sidway Manufacturing Com 
pany has moved from Chicago I to Elis 
ton, a new addition to Elkhart, Ind 

It is reported at Whitecastle La that 
William Jefferson, with other capitalists, will 
erect a sawmill in St. James Varish 

lhe Sessions Clock Companys lorestville, 
Conn., will erect a new brick factory on the 
site from which it has moved its plant 

The Board of Trade at Caney, Kan., has 
signed a contract with Haller Brothers f 
Coffeyville, for a window glass factory 


The Penn Cold Storage & Market Company 


will expend $75,000 in additions to its plant 


on Spruce, near Water street Philadelphia 
Plans are being formulated at Wathalin 
Ss. ¢., by W. J. Schroeder for thr establish 
ment of a mill to manufacture hosiery, ¢ 
Work is about starting on a seven-story 
factory building for the J. &. Tut Shoe Cor 
pany, Chicago, Il It will be 100x120 feet 
B. F. Shriver &'Co., of Union Mills, Md., 
and elsewhere, are about to build a 24OK07 
foot canning establishment near Westminste: 
Cleveland and Massillon, ©., have en in 
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Lake Erie 
burned at 


the race to get the 
Railway's repair shops that 
(anton 


Wheeling & 
were 


basement, 40x120-foot 
put up for R. A. 
duck, ete., Philadel 


A three-story and 
factory is about to be 
Humphrys’ cotton 
phia, Pa. 

e.. ¥; 
commissioned to 
plant in that 


Sons, 


Philadelphia, have 
plans for a 
about 


Hettinger & Co., 
prepare 
city to 


been 
brewing cost 


SLOOL000. 


A 75x100-foot, three-story building is 


about being erected in Hoboken, N. J., to be 
used by the U. S. Rattan Company, Brook- 
lvn, N. Y. 


Contract has been let for a new foundry, 
brass or otherwise, for the American Stove 
Company's Schneider & Trenkamp division at 
Cleveland, O. 
sjoston capitalists is 


A company of pur- 


chasing from James F. Milhaus, property 
ten miles west of Selma, Ala., for a_ big 
cement plant 

The Old Colony Street Railway Company, 
which has an office in Boston, Mass., is to 
put in some large machinery at Fall River 
or thereabouts. 

A four-story and basement factory, 109x 


122 feet, is to be built at Fiftieth and Poplar 
streets, Philadelphia, for the American Paper 
sottle Company. 

Plans have been posted for estimates for a 
pbuilding, 990x177 feet, at 
McCormick & manu 


five-story 
Baltimore, 
facturing 

The 
Newark, © 
concern, it is 


factory 
Md., for 
chemists 


Co.. 


works of the 
have been damaged by fire. 
new plant 


Wehrle Company, 
The 
which 


stove 
said, has a 


will soon be operated 


The 
St. Louis, 


Kast 
land 
that an 


Schwan 
Ilil., 
selleville, 


Reduction Company, of 
has bought 15 
and it is 
will be 


acres of 
rumored 
built. 


hear 
aluminum factory 
\ 1L36x05-foot, 
erected this year by 
Mass Picking and 
ery will be placed in it. 
Mulliken & Co., 


crossings, 


four-story building will be 
the Massachusetts Mills, 
Lowell, carding machin 
manufacturers 
of railroad Chicago, 
lll., have purchased a plot of land to be im 
proved with manufacturing buildings. 


Pettibone, 


frogs, etc., 


Retherford Bros. Company, Muncie, Ind., 
manufacturer of gas and electric tixtures, gas 
mantels, ete., new building 
which is likely to be built this season 

The Coleman (Tex.) Oil Mill & Manufac- 
turing Company has been formed by W. R. 
McClellan, Q. V. Ilenderson, P. VP. Reynolds, 


contemplates a 


«. M. Alexander et al., to build a plant. 
The J. George Leyner Engineering Com- 
pany, Denver, Colo., maker of mining ma 


build at Littleton, 
about $150, 


chinery, ete., is about to 
a plant for its own 
000 

The Colt’s Patent Firearms Manufacturing 
Company, Hartford, Conn., has acquired 
the American rights for the manufacture and 
sale of the Vickers-Maxim automatic machine 


funs. 


use, to cost 


The United States Charcoal Iron Company, 


whose president is J. Jones Hudson, 605 
Betz Building, Philadelphia, contemplates to 


establish an iron charcoal plant at or near 


Chester 
The Merchants’ 
Ind., has decided to raise the required bonus 


Association, Newcastle, 


for the location of the Chicago Steel Manu 
facturing Company, which was burned out at 
tlammond 

The Niagara Falls Milling Company, of 


which FEF. F. MeLaughlin, of Toronto, Ont., 


is one of the promotors, expects to have a 
$50,000 plant running at the Falls. by 
August 1 

A new ariel ladder and a new boiler have 
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been invented by Asia La France and an 
other. They will probably be manufactured 
by the La France Fire Engine Company, El- 
mira, N. Y. 


Ball Kros., proprietors of the Carthage 
(N. Y.) Tissue Paper Mills, will establish 


there a concern to be called the Empire Sul- 
phite Pulp Company. Suilding is to begin 
about June 1. 

John J. Cunningham and others are organ- 
izing to build a paper mill on the Saranac 
near Plattsburg, N. Y. Among them are W. 
J. Gallagher, of Sandy Hill, and O. H. Moore, 
of Fort Edward. 

A syndicate headed by Frank Lawrence, of 
Omaha, Neb., will erect a plant at Alton, IIL., 
for the manufacture of finished lead products. 
A plant for the manufacture of shot and lead 
plate will be included. 

The Seacoast Packing Company is expected 
to operate a big sardine factory in Robbins- 
ton, Me., this year. The Robbinston Packing 
Company will probably rebuild its plant, 
which was destroyed by fire last year. 

The East Liverpool (O.) Potteries Com- 
pany bought a 213-acre tract of mineral 
land in Franklin County, Pa., or thereabouts, 


has 


and proposes to develop it. Eventually a 
factory may be built at Willow Hill 

Plans have been completed for a factory 
building at Milwaukee, Wis., to take the 


place of one recently burned which was occu 


pied by the Milwaukee Automatic Machine 
Company. It will be 60x150 feet, three 
stories. 

The Power Specialty Company, manufac 
turer of boiler specialties, will move its plant 
from Buffalo, N. Y., to Detroit, Mich., with 
offices in the Washington arcade, while its 
Canadian branch, at Bridgeberg, Ont., will 


be moved to Windsor 

The Board of Trade, Walden, N. Y., is in- 
terested in forming a company proposed by 
Geo. and J. L. Schrade to manufacture pocket 
cutlery, razors and machinists’ and 
also “to introduce new methods of manu- 
facture in labor-saving machinery.” 

Ilenry R. Dalton, Jr., 
president of the Baush Machine Tool Com- 
pany, in place of W. H. Baush, resigned. C. 
J. Wetsel has been elected treasurer, in place 
of David Hunt, Jr., The company 
asks that all communications be addressed to 
Baush Machine Tool Company, Springfield, 
Mass. 

A. C. Williams, proprietor of the 
(O.) sad iron works, has absorbed the Shee- 
han Manufacturing Company, Salem, manu 
facturer of leather riveting machinery, and 
will the machinery to Ravenna. He 
has let the contract for an additional build 
ing, 100 feet long. 

The Vittston (Wa.) Brewing 
plans additions and improvements 


tools, 


been elected 


has 


resigned. 


Ravenna 


move 


Company 


The Mesta Machine Company, Pittsburg, 
Pa., has begun to erect a large addition to 


its plant at Hays. The site is that formerly 
occupied by the American Bridge Company's 
plant, which is being removed to Ambridge. 
Charles G. 
as direct 


Smith Company, Pittsburg, Pa., 
representative for Bullard Machine 


Tool Company, Becker-Brainard Milling Ma- 
chine Company, IP. Blaisdell & Co., Whitcomb 
Manufacturing ‘Company, Safety kmery 
Wheel Company, Eastern Machinery Com 
pany, Mueller Machine ‘rool Company and 
Sath Grinder Company, has removed its of- 


tices to the Park Building 

Contracts have been let to erect two build 
ings at Chanute, Kan., for the Star Drilling 
Machine Company, ‘of Akron, Ohio, at a 
of construction and machinery of about $75, 
660x120 


cost 


000. There will be a machine shop, 

feet, two stories and attic: a blacksmith 
shop, 48x60 feet, and the building that is 
now used for a wareroom will be converted 
into a wood-working shop 





April 14, 1904. 


The American Watch Tool Company, Wal- 
tham, Mass., has reacquired from the Loop- 
Lock Machine Company its former factory 
plant and all the assets appertaining to the 
manufacture of watch precision and 
automatic machinery, watchmakers’ lathes 
and attachments, and proposes to devote its 
entire time to this class of machinery. In 


tools, 


the future all communications should be ad- 
dressed to American Watch Tool Company, 
Waltham, Mass., which title it again as- 


sumes as a Massachusetts corporation. 

The Perkins Machine Company, South Bos 
ton, Mass., manufacturer of all kinds of 
presses, states that business with it is very 
good and it has booked a number of foreign 
orders the past month. The volume of its 
trade has increased so that it had to have 
more room and has just purchased five acres 
of land in Warren, Mass., on which is a ma- 
chine shop, 300x80 feet, with electric travel- 


ing crane; also a foundry, 110x600 feet; a 
pattern shop, 100x40 feet; together with 
blacksmith shop and other small buildings 
‘the company intends to run the plant by 
Westinghouse motors. Two electric cranes 
are to be in operation, one in the machine 


shop and one in the foundry, of 20 tons ca- 


pacity; the foundry and the machine shop 
to be connected with the cranes, which run 
132 feet between buildings. Patterns are to 
be taken to the foundry by a small electric 
trolley. In fact, every motion, where pos- 
sible, is to be done by electricity. There is 
over SOO feet of siding on the premises. The 
company expects to be running in the new 


May 1 


Since the removal of the foundry and pat- 


plant by 


tern departments from the B. F. Sturtevant 
Company's plant at Jamaica Plain to its ex- 
tensive new quarters at Hyde Park, Mass., 
the moving of the other departments has 
progressed in earnest The fan, heater and 
electrical departments have already been 
moved, and the engine and galvanized iron 
department are in process of removal and 


the erection of the machines in the machine 
shop is well under way. machines, as 
well as all the others throughout the works, 
will be of the most modern and improved 
type, and with the systems of cranes and in 
dustrial railways will enable the work to be 
turned out accurately, rapidly and at a mini- 


These 


mum cost The handsome office building is 
rounding into shape. The standing finisn, 
quartered oak on the first and second floors 


and plain oak on the third and fourth floors, 
is completed, and the and ceilings are 
being tinted The headquarters still at 
Jamaica Plain, but in a the en 
tire plant will be moved 


walls 
are 


few months 





New Catalogs. 
aris Plow Company, Paris, Ont. 1904 
Illustrated. 6x9, pp 


The 
catalog of Paris plows. 
46, paper. 


The Hasbrouck Motor Works, Ine., West 
Mystic, Conn. Hasbrouck motors for marine 
service; auto boats and _ launches. Illus 
trated. 5x8, pp. 15, paper. 

Buffalo Forge Company, Buffalo, N. \ 


“Mechanical Induced Draft’ and “Volume 
Blowers and Exhausters,”” two neatly ar 
ranged and well illustrated 3144x6%_ book 
lets. 

The Jeffrey Manufacturing Company, Co- 
lumbus, Ohio. Circular No. 77, descriptive 
and illustrative of the Jeffrey grab bucket 
and grab bucket systems. 31,x6, pp. 12, pa 
pet 

The Whitney Manufacturing Company, of 


a small book de 
sprockets, etc 
cata 


tlartford, Conn., has issued 
scribing its roller chains, 


which, besides being in the nature of a 


log, contains a good deal of information re 
garding standards in chain construction and 


the making of sprocket wheels. It is sent to 


anyone interested. 314x6, pp. 19, paper. 
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A. D. Quint, Hartford, Conn. 1904 cata- 
log of Quint’s vertical turret machines, in 
cluding 32-inch, six-spindle turret machine 


for boring, drilling and tapping: four-spin 
die vertical turret milling machine; turret 
chucking machine; four-spindle turret drill, 
for drilling, reaming and tapping; six-spindle 
turret drill, arranged for tapping: eight-, 
ten- and twelve-spindle turret drills; and No. 
1 friction six-spindle turret drill. Each ma 
chine is illustrated and described. 6x, pp. 
24, paper. 

The Crocker-Wheeler 
N. J., has issued a series of flyers, or 


Company, Ampere, 


pamph 


lets, which will be of value to anyone inter 
ested in the application of motor drive to 
machine tools. There are sixteen of these 


flvers, and each one shows some representa 
tive and well-known make of machine tool 
driven by Crocker-Wheeler the illus 
trations being from actual photographs. This 
interesting will doubtless be sent to 
machine builders and and 


motor, 


series 


tool users others 


interested upon appl.cation. 

Atlas Car & Manufacturing Company, 
Cleveland, Ohio. Catalog No. 1018 of mine 
and ore cars. There are illustrated many 


types of dump cars for smelting and roasting 


plants, furnaces, foundries, cement works 
and general use; charging barrows, coal and 
coke wagons, dumping buckets. overhead 


trolleys, industrial railway equipment, frogs, 
switches, rail, ete. The catalog, copiously 
i‘lustrated throughout and containing much 
descriptive matter, should be of value to 
those interested in this line of products. 6x, 
pp. 101, paper. 

The Triumph Electric Company, Cincin 
nati, Ohio. “Electrical Machinery” is the 
iitle of quite a handsome catalog we have re 
ceived from this company. The design and 
construction of the direct-connected genera 
tors, belted generators, motors and special 


machines made by the Triumph company are 
illustrated in detail and amply described. <A 
number of fine illustrations are shown of ap 
plications of motor 
machines in the machine shop, printing office, 
rolling mills and other 

The catalog is printed 


drives to representative 


wood-working shop, 


miscellaneous service. 


in two colors on coated paper, and is illus 
trated throughout by fine half-tones. Sx 10, 
pp. 61, paper. 

Fairbanks, Morse & Co., Chicago, Ill 1904 
eatalog of hoists and mining machinery oper 


ated by gasoline, naphtha, distillate, kerosene 
crude oil, including geared hoister, witn 
illustration of clutch mechanism ;: ver 
hoist: combined gasoline 


and 
special 


tical geared engine 


and double drum tandem hoist; sectionalized 
gasoline hoist, with illustration of the hoist 
as knocked down for mule-back transporta 
tion; flat friction hoists, with special view 
of starter pump: prospecting plants; plants 
for small mines, ete. The various types of 
apparatus shown are well illustrated by 
photographs, and the details of construction 
are dealt with fully in the text. This com 
pany also builds flat friction and geared 
hoists and other mining machinery operated 
by steam. 6x, pp. 32, paper. 


J. H. Williams «& 
Drop forgings. In 
known line of drop-forged 
by this company, 
hooks, crank 
catalog includes several 
of last year. Among are 
forgings (page 61), made to conform in 
and design to the external forgings 


Co., Brooklyn, N Yy 
the well 
specialties made 


handles, 


addition to 


wrenches, 
shafts, this 1904 
additions to the line 
external-gage 


such as 
sages, etc., 
these 
size 


(pages 59 





and 60), which have been on the market 
about a year; and hexagon box wrenches 
(pages 22-3), both single and double end, de 


nuts or 
requir 


signed particularly for use where 


‘screws are in close corners or places 


ing a wrench with a small head. The cata 
og is printed in two colors and is profusely 


illustrated throughout 103. with 


attractive and appropriate cover effect 


XT 14, pp. 
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Miscellaneous Wants. 


idvertisements will be inserted under this 
head at 25 cents a line cach insertion. Copy 
should be sent to reach us not later than Sat 
urday morning for the ensuing week's issue 


tusiwers addressed to will be for 
warde d. 
Caliper cat. free. E.G. Smith, Columbia, Pa 
Punches & dies. Wal.M.Wks.,Waltham.Mass 
Will buy or pay royalty for 
machine or tool. Box 2S2, 
Wanted— Patented 
Address Power Specialty Co., Buffalo, N 
Light and fine mach'y to order: models and 
elec, work specialty. KE. O. Chase, Newark, N. J 
Kiola, general booklet cat 


oul eare 


good patented 

Amer, Macn, 

specialties of merit 
Y 


John engraver : 


free. R. 59, 155 W. Madison st., Chicago, Ill 
Special machinery to order Geo M. 
Mayer, M. E., 1131 Monadnock, Chicage, Il 
Automatic machinery designed and con 


structed by the Wellman Sole Cutting Ma 
chine Co., Medford, Mass 
Wanted— Machinery or 
build by contract or day 
ties; charges reasonable. 
AMERICAN MACHINIST. 
Wanted—-Men to fill positions in shop and 
office; we always have openings; list your 
name where it will benefit you. Harrisburg 


machine 
work: good 
Address <A., 


parts to 
facili 


Registry, Harrisburg, Pa. 

Wanted— Partner with capital to build an 
air ship of best construction; model and 
drawings ready; patent applied for. Address 
G. S., care AMERICAN MACHINIST 

Firm in Spain wants machinery for lead 
sanitary siphons; continuous pipe process ; 
no casting in mold, in order to obtain a pol 
ished internal surface Box 346, Am. M 

Wanted To correspond with strong com 


pany that would add new line of work on 
royalty shop equipped for engine manufac 
ture preferred Major Downs, South Bend, 
Ind. 

We desire an agent in every shop in the 
United States to handle our technical books: 
a wide-awake man can do very well: only 
one in a shop The Derry-Collard Co., 256 


Broadway, New York 
Wanted—A_ practical manufacturing ma 
chinist, with from $1,000 to S1O,000, to take 
an active interest in the manufacturing end 
of an established business: the object not 
capital, but brains and management in turn 
ing out the work Address Box 25S, Am. M. 
A young gentleman interested in mechani 
eal matters, having $50,000 to S1LO0,0Q00 0 to 
invest, and who would be willing and capable 
of taking an active part in a well-established 
and profitable machine-tool business, located 
in the East, could learn the details by ad 
dressing Box 377, AMERICAN MACHINIST. 
Automobiles.—_M k., automobile special 
ist. man of brains, honest, energetic. having 
completed full designs and specifications of 
most modern car, offers machine tool builder 
start at once manufacturing automobiles: as 
sociation basis: financial guaranteed ; 
open for thorough investigation. “Designer,” 
care AMERICAN MACHINIST. 
Wanted.—-Have — well-equipped, 


success 


up-to-date 


machine shop specially fitted for manufactur 
ing high-grade light machinery, electrical in 


like some first-class 
contract > models 


ete., and would 
manufacture on 


struments, 
specialty to 


built ; inventions developed ; vears eut 
punches, dies and special tools made to order 


Page Machine Co., No. S12 Greenwich st., cor 


ner Jane st., New York 


For Sale. 


and patent for a 
a good thing. J. L 


sheet 
Lucas, 


kor Sale Tools 
metal hand-wheel ; 
Bridgeport, Conn. 
Motor cycle gasoline engine blueprints and 
castings for i tarnes, 75 Truxton 
Brooklyn, N.Y. 


sale 


=. 
For Sale—-Patent No, 749.544, granted Jan 
12, 1904, Ermo pipe wrench; this will bear 


investigation Address W. H Ermentrout, 





514 Elm st., Reading, Pa. 

For Sale—Disk grinder, single end, special 
table, nearly new; photo and description L, 
Robbins, Worcester, ass 

“Crescent” reversible speed propellers for 
launches and_= sailing crafts 2. 3 and 4 
bladed; East shop right for sale. Duluth Gas 
Engine Works, Duluth, Minn 


second-hand motors and dynamos, 
Backus gasoline engine 
new at low prices 
Zroy, N. Y. 


Several 
also 15 horse-power 
all practically equal to 
Address E. G. Bernard Co., 


For Sale—17 vols. AMERICAN MACHINIST, 
from 1887 to 1903, inclusive, in good condi 
tion: only four numbers missing: all in 
dexes: also 35 numbers of Vols. 7, S and 9; 
Vol. 21 neatly bound in cloth: price for all 


$50, f. o. b. Address T. Maker, care Am. M 
The designer and owner of a machine that 
has proven its ability to turn out more and 


51 


better work than any now on the market, 
wishes to place its manufacture in the hands 
of parties with sufficient capital and facilities 
to handle 15 ton weight of tinished machine ; 


expectations of personal return are reason 
able: ready to be associated in the manufac 
ture if desired. Box 161, Amer. MACHINIS1 


Manufacturing Plant for Sale We offer 


for sale, or lease if desired, the plant at the 
corner of 12th and French streets, which we 
are now vacating for our new works on the 
western city limits: equipped with power, 
cranes, tool foundations, shafting, hot air 
heating system, electric light plant, ete.; 
foundry in connection suitable for medium 
or heavy manufacturing Address Ball En 
gine Co., Erie, Va 


An Investment Opportunity A limited 
number of shares of stock in a machinery 
manufacturing concern organized to absorb 


and to enlarge an old-established paying busi 


ness, will for a short time be offered for sale. 
this institution is unique, in that it will 
have no watered stock and will give away no 
stock for promotion. It is a safe, round, pay 
ing proposition: best of references; write 
quick. Address P.O. Box 408, Stockton, Cal 


Wants. 


Situation and Help Advertisements only in 


serted under this head. Rate 25 cents a line 
for cach insertion thout six words make a 
line No advertisements under two lines ac 
cepted, and no advertiscoments abbreviated 
The cash and copy should be sent to reach 
us not later than Saturday morning for 
the ensuing week's issue tusiwers addressed 
ty our care will be forwarded ipplicants 
may specify names to which their replies are 
not to be forwarded: but replics will not be 


returned ly forwarded they will be de 


not 


stroyved without notice Original letters of 
recommendation oar othe papers of valu 
should not be enclosed to unknown corres 
pondents Only bona-fide situation want o1 
help want advertisements inserted under this 
heading tyencn addvertiscments must — be 
placed under Miscetlancous Wants 


Situations Wanted. 


Classification indicates 
nothing 


present address of 


advertise) cls 


CONNECTICUT 


Executive position wanted: age 38; 
toolmaker technical 10 
of finest manufacturing 
AN MACHINIS' 


American 


a prac 
years in 
Soo, 


Box 





A native mechanical engineer of 


education and experience desires correspon 
dence with a view to a position as master me 
chanic, chief engineer or superintendent of 


power and plant. Address Box 328, Am. M 


ILLINOIS 


Engineering salesman; mechanical or elec 
trical line: graduate in mechanical and elec 
trical engineering : ZS years of age. Box 370, 


AMERICAN MACHINIS’ 


Mechanical draftsman, first-class designer, 


graduate, desires position familiar with 
steam shovels, hoisting engines and rolling 
mill work: shop experience: Al references 


tox 375, AMERICAN MACHINIS’ 


Machinery 
make a change: am 
furnish unquestionable 
successful) record: would 
charge of department 
territers 340, AMERICAN 


salesman, first class, desires to 
practical machinist ; can 
references and show 
like to assume 
prefer Eastern 
MACHINIST. 


sales 

Lox 
MASSACHUSETTS 

shop experience ; 

machines 


Draftsman, long 
ixtures, automati« 
MACHINIS’ 


designer 
a 


Jigs, Box 357, 
AMERICAN 

Experienced mechanical 
experience, wishes change for 
tion, in or near Boston Lox 


draftsman, shop 
permanent posi 
384, Am. M 


MICTITGAN 


Vractical shop man desires posinion as as 


sistant superintendent or general shop fore 
man modern tool methods interchangeable 
systems small work reference tox S81, 
AMERICAN MACHINIST 
NEW HAMPSHIRE 
Position as foreman or operator on auto 


hand screw 
ox 341, 


matic and 
perience 


machines: 8S years’ ex 
AMERICAN MACHINIST 


NEW TERSEY 


Al stationary engineer and machinist 
wants position; N. Y. or J. ©. Box 294, A.M 
fechnical graduate, 15 years’ experience 
in responsible positions with well-known con 


cerns engaged in medium and heavy machine 





work, desires connection in managing capa 
city. Box 353, AMERICAN MACHINIST 
High-grade man, 28, desires change; 8 years’ 
machine-manufacturing experience, 5 years as 
general shop clerk and works manager; now 
employed as general office man: familiar with 
machinery, shop details and cost: all-around 
office man and = correspondent some good 











ur 


ambitious, brainy 
want some 
*“Execu 


knowledge of advertising; 
and an_ enthusiastic worker; 
chance for advancement. Address 
tive,’ care AMERICAN MACHINIST. 

NEW YORK. 

Mechanical-electrical draftsman desires a 
position. Sox 350, AMERICAN MACHINIST. 

Milling machine man, 12 years’ experience, 
would take charge. Box 375, AmMeR. MACH. 

Experienced, reliable machinery man wants 
responsible office position. Box 365, Am. M 

_ Up-to-date mechanical superintendent de- 
sires change; Al references. Box 383, Am. M. 
_ Wanted—An_ experienced machine shop 
foreman; up-to-date methods; day or piece- 
work systems; engine work a specialty. Box 
343, AMERICAN MACHINIST. 

Position with bolt manufacturer; 23 years’ 
experience with Russell, Burdsall & Ward, as 
patternmaker on automatic bolt and nut ma- 
chinery ; West preferred; Al references. Box 
371, AMERICAN MACHINIST. 

_ Mechanical draftsman, German (25), tech- 
nical graduate, with 11 years’ experience in 
shop and drafting room, wants to leave New 
York; would take a position as machinist 
only, to get a chance. Box 364, Am. MACH. 


OHIO. 
experience since 1890; 


Draftsman; shop 
Mechanicsburg, O. 


neat; rapid. Box 1063, 

Sheet metal machinery designer, M. K., 8 
years’ shop and oflice experience, desires 
change; excellent references. Box 379, A. 

Graduated mechanical engineer (28), ex- 
perienced designer, automatic machines, ma- 
chine tools, wants responsible position. Box 
380, AMERICAN MACHINIST. 

Practical, experienced man of business and 
executive ability seeks position in charge of 
shop or drafting room; native American; ex- 
pert on Corliss, pumping or blowing engines, 
special 0 labor-saving machinery and 
power stations. Box 359, AMER. MACHINIST. 

PENNSYLVANIA. 

Mechanical draftsman, German, 26 years, 
technical graduate, 344 years’ experience in 
drafting and designing, also shop experience, 
wishes steady position. Box 382, Am. M. 

Toolmaker with technical education and ex- 
tensive experience at designing and building, 
special machinery tools, and fixtures, wishes 
to locate in Central West. Box 374, Am. M. 

Mechanical engineer, draftsman, age 28, 
Polytechnic Institute graduate of Germany, 
with 8 years’ shop and drafiung-room experi- 
ence in steam engines, automobiles and all 
kinds of machinery, desires change; any 
State of U. S. A. Address Box 386, Am. M. 
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Help Wanted, 


Classification indicates present address of 
advertiser, nothing else. 
CANADA. 
toolmakers; position 
Ross Rifle Co., 


Wanted—First-class 
permanent to suitable men. 
Quebec, Canada. 

Wanted—lirst-class 
tion permanent to the right man. 
Co., Quebec, Canada. 

Wanted—A first-class gun barrel straight- 
ener; Englishman preferred. Address appli- 
cation to Box 378, AMERICAN MACHINIST. 

Wanted—-An assistant foreman for a ma- 
chine shop producing light, interchangeable 
parts; must be thoroughly up-to-date; a hust- 
ler and a good handler of men; give refer- 
ences; position will pay $4 per day. P. O. 
Box 603, Guelph, Canada. 


case-hardener:  posi- 
Ross Lifle 


ILLINOIS. 


Wanted —A first-class machinist for in- 


spector on high-speed engine details. Address 

Box 338, AMERICAN MACHINIST. 
Wanted—Immediately, by large manufac 

turing corporation, competent and _  experi- 


enced designer for sheet metal working ma- 
chinery ; good place for right man; give full 
particulars and salary expected. Box 352, 
AMERICAN MACHINIST. 

Wanted—Young man of technical educa- 
tion and practical experience, as assistant 
superintendent by a large engine manufac- 
turer near Chicago; must be qualified to get 
highest efficiency from machines and tools in 
the way of production; permanent and excel- 
lent opening for young man of brains and 
energy; state age, experience and salary ex- 
pected. $ox 358, AMERICAN MACHINIST. 

INDIANA, 

Wanted—Machine shop foreman; principal 
product of factory is wood-working machin- 
ery; good pay to proper party; references re- 


quired. Address Box 319, AMER. MACHINIST. 
MASSACHUSETTS. 
Wanted—An_ all-round _ turret machine 


man; one used to Cleveland automatic screw 
machine preferred. Address Boston Gear 
Works, Boston, Mass. 

First-class superintendent or foreman, 
capable of taking charge of a plant manufac- 
turing machine screws; must be a good hand- 
ler of men and understand the setting up and 
operating of hand and automatic screw ma 
chines; first-class opportunity for the right 
man; in answering, state experience, give 
references and salary expected. Box 363, 
AMERICAN MACHINIST. 


1904. 


April 14, 


NEW YORK. 

Wanted—FExperienced, educated machinist, 
age about 30, as assistant foreman; one with 
ability to take charge and handle men and 
reduce operating expenses ; to such a man ad- 
vancement and an interest will be given. Ad- 
dress Box 372, AMERICAN MACHINIST. 

Wanted—A first-class foreman machinist 
of good executive ability, foresight and in- 
genuity, and a thorough experience in the 
best methods of rapid and economical pro- 
duction. of interchangeable work, especially 
in small engine and general machinery manu- 
facture. Apply, giving full particulars to 
Box 368, AMERICAN MACHINIST. 

OHIO. 

An experienced designer of bolt and nut 
machinery; none but high-grade men need 
apply. Box 366, AMERICAN MACHINIST. 

Wanted—10 machinists on small, close 
work; town of 8,000 inhabitants; 30 cents 
per hour, also premium work; permanent 
positions for first-class men; no transporta- 
tion paid: in answering, state whether union 
or non-union. Apply to W. J. Burt, Niles, O. 


PENNSYLVANIA. 

We ‘lass floor hands for erect- 
ing air compressors and engines. Box 36%, 
AMERICAN MACHINIST. 

Wanted—Foreman for machine shop to 
take charge of operating the machine tools: 
State experience and where employed. Box 
376, AMERICAN MACHINIST. 

The Monotype Company maintains a schoo! 
to train young men to meet the constantly in 
creasing demand for operators of its type 
sasting and composing machine. These oper 
ators have done so well that it receives more 
applications for places than can be filled. In 
making selections tnese qualifications carry 
most weight: common sense, type foundry ex- 
perience, printing office experience, automatic 
machinery experience. [Full particulars will 
be furnished to inquirers who furnish the 
same information about themselves. The 
Lanston Monotype Machine Co., 1231 Callow- 
hill st., Philadelphia, Pa. 

VERMONT. 

*atternmaker on machine tool work; state 
experience, references and wages. Box 38», 
AMERICAN MACHINIST. 








WEST OF MISSISSIPPI. 
Wanted—Three first-class patternmakers 
steady work. Address A-10, AMERICAN Ma 
CHINIST, stating wages expected. 
WISCONSIN. 
Foundry foreman for foundry running 30 
molders on general machinery castings; loca- 
tion, Milwaukee. Address A. B. C., care A. M. 
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the illustrations. The machines are of 
new design throughout and are made, as 
full engine lathes, of 12, 16, 20 and 24, and 
as surfacing and boring lathes of 24, 30 
and 36 inches swing. 

Gasoline Engines for Fast Boats. 
BY HERBERT L. TOWLE. 

A little less than five years ago, in the 
AMERICAN MACHINIST of October 12 and 
19, 1899, I called attention, under the 
title “The Gasoline Engine in Boats,” 


to certain possibilities in the way of 
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den growth in the demand for small craft 
of the highest possible speeds, the auto- 
mobile is no doubt largely responsible, as 
it most certainly is for the development 
of an engine by which it is possible to 
satisfy the demand. Indeed, it may be 
said that the art of high-speed engine de- 
signing, remote as it looked five years ago, 
is to-day much more nearly reduced to a 
science than is the art of designing hulls 
of a sort to accommodate these same mo 
tors. One must candidly confess that 
some examples of hull design both fearful 

















FIG. 3. SPECIAL SHELL POINTING LATHE. 


increasing the power and_ speed of 
the gasoline launch. A popular type of 
steam launch was taken as the starting 
point, and comparison was made with the 
gasoline launch of equal popularity at that 
time. It was remarked that the steam 
equipment complete—boiler, engine, _fit- 
tings and water in the boiler—would weigh 
100 pounds or more per horse-power, and 
the gasoline engine about the same. The 
inquiry then propounded, whether a gaso- 
line boat could be built to beat the steam 
craft, altho it then had to be argued rather 
seriously, would if put to-day to an up- 
to-date launch builder, most probably be 
taken as a humorous effort, in view of the 
fact that excellent marine motors are al- 
ready to be found weighing no more than 
20 pounds per horse-power, a figure which 
no marine steam equipment is likely ever 
to reach. 

The article above referred to was de- 
voted chiefly to an analysis of piston vi- 
bration, and to a comparison of the vi- 
bratory effects of two-, three- and four- 
cylinder motors. It was rather premature 
at the time of its publicatfon, because 
there was then no demand for boats con- 
spicuously better than the type then pre- 
vailing; but it is a little curious to note 
how exactly the main points of the argu- 
ment then set forth have been followed 
out in what has now become current prac- 
tice in three-, four- and six-cylinder auto- 
mobile motors. For the surprisingly sud- 
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are given a free hand to work out suit- 
able designs. Meanwhile, with all respect 
to the very competent builders of hulls, 
who have clung too long to their heavy en- 
gines, it may be pointed out that, since the 
initial step toward developing a_high- 
speed type of boat has been left to the 
automobile builders, the interests of the 
sport will be better conserved by await- 
ing the success of their endeavors to pro- 
duce hulls to match their motors, than by 
berating them for not having been “‘in 
stant in season” in both branches of de 
sign. 

The purpose of the present article, how- 
ever, is not to discuss amenities between 
rival associations, but to point out certain 
reasons for believing that the high-power 
launch deserves to be set down as some- 
thing more than a mere freak of fashion 

No doubt many persons, among both 
builders and owners of the common type 
of launch, maintain that the high-power 
boat will necessarily shake itself to pieces 
in a short time, and that for this reason. 
and also because of ‘the excessive and 
rapid wear on all the running parts of its 
engine, it is a useless toy, uncomfortable, 
dangerous and short-lived. As a matter 
of fact, a good designer can put three 
to four times more power into a 
boat.of given displacement than was cus- 
tomary up to about two years ago, with 
actually less vibration of the hull than 
was caused by the familiar two-cylinder 
vertical engine. This is done by the in- 

















FIG. 4. REAR VIEW OF 


and wonderful have been presented to the 
public within the last few months; and 
one may, without straining a point in his 
mental attitude, begin half to sympathize 
with those disgusted builders of the older 
types of launches who are declaring that 
the builders of “automobile boats” know 
as little about boat building as they them- 
selves do about automobiles. This, how- 
ever, is a transient situation, which will 
correct itself in the course of a couple 
of seasons, if the builders of fast boats 
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telligent application of several principles, 
which may be stated about as follows: 
(1) The explosion motor gives its im 
pulses intermittently. The more rapidly 
these impulses succeed each other the 
smaller will be the range of vibration of 
the frames or of the boat as a whole. This 
is true even if the number of cylinders he 
not increased. A small high-speed motor 
will shake the boat less than a slower and 
larger motor of the same power. If n 
the number of cylinders be increased, tlie 
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impulses will occur correspondingly closer 
together, and if there be more than four 
cylinders one impulse will not yet have 
been spent before the next begins. The 
greater the number of cylinders, the 
smoother will be the turning moment, 
since the vibration due to the reaction of 
the engine and hull from the irregular 
torque of the impulses will be less as the 
curve of torque approaches more and more 
to a straight line. 

(2) With three cylinders and cranks 
120 degrees apart, the algebraic sum of 
the vertical inertia of all the reciprocating 
parts is at all times zero, The crankshaft, 
unless balanced, exerts what may be called 
a slewing effort, which without doubt 
strains the frames more or less; and altho 
I have not seen any three-cylinder engines 
with counterweighted cranks, it seems not 
impossible that this may come. With six 
cylinders and properly disposed cranks 
even this slewing tendency is neutralized. 
For this reason it may be laid down as a 
safe rule that six is the best number of 
cylinders for a boat of fairly high power. 

(3) Where a somewhat lower speed is 
considered sufficient, a four-cylinder en- 
gine with cranks disposed as they are in 
automobile motors (i. e., with the second 
and third cranks lying together, and the 
first and fourth 180 degrees from them) 
is quite possibly the best choice, altho the 
three-cylinder engine ‘s nearly as good, 
and somewhat cheaper to build. The four- 
cylinder engine is not quite in perfect me- 
chanical balance, and will shake the hull 
least when located—as it must be in the 
very fast boat—well forward. 

(4) The lightest engine for its power. 
if the latter be high, will have not less 
than six cylinders. With this number the 
weight of flywheel required becomes mere- 
ly nominal. A lighter engine can be built 
of a number of medium-sized cylinders 
than of a few large ones, largely on ac- 
count of the difference in the weight of 
flywheel required. Equally important is 
the fact that the engine with numerous 
small cylinders will have a much lower 
center of gravity, which in turn will affect 
the entire hull design for the good. It is 
very undesirable to give the cylinder of 
an explosion motor a stroke shorter than 
the diameter of its bore; and this is an- 
other reason for using small cylinders and 
many of them. 

(5) When, as in the two highest classes 
of the A. A. A. rules, we are confronted 
with the problem of building engines of 
180 and 400 horse-power to go in boats 
respectively 50 and 65 feet long, it becomes 
highly probable that the best results will 
be gained by using two engines, and twin 
screws. With such enormous powers in 


light hulls the tendency is to list the en- 
tire boat in a direction opposite to that 
of the screw’s rotation, and this list, which 
becomes very marked and uncomfortable 
with high power, will of course be entirely 
neutralized with twin screws turning in 
Opposite directions. 
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It may be well here to remark, to forestall 
any possible protest of incredulity, that 
the horse-powers at which the engines 
of the various classes are rated under the 
A. A. A. classification are actually reached, 
and even somewhat exceeded, in automo- 
bile motors of the present time. Piston 
speeds of 1,000 feet per minute, altho cer- 
tainly high, are really below those for 
which the motors of racing machines are 
habitually designed, while for mean effect- 
ive pressures authentic tests have shown 
net values of upward of 70 pounds per 
square inch at full normal speed. These 
results have been reached, first, by the use 
of high compressions, which may be very 
high indeed if the motor is running fast 
enough; second, by great improvements 
in the vaporizers used, through which a 
much more homogeneous and uniform 
mixture has been secured than heretofore ; 
and, finally, by scrupulous attention to the 
refinements of valve design, and location, 
of ignition timing, and of the details of 
construction and lubrication. 

A more serious problem than that of 
how to get the power is that of maintaining 
it for prolonged periods without break- 
down of the engine or cutting out of the 
bearings. It is true that the engines in 
question are not expected to exert their 
full power except for short periods during 
actual contests. At the same time, no one 
is going to be satisfied with a boat which 
falls short of the utmost limit of possibility 
in the way of endurance as well as speed. 
To accomplish this, the design, materials 
and lubrication of the bearing surfaces 
must be given the most careful attention, 
and I am frank to say that in my opinion 
the last of these will bear a good deal 
more attention than it has yet received 
in even the most successful automobiles. 
It is common, for example, to see the 
crankshaft of a high-power racing ma- 
chine made with double the bearing sur 
face on the crankpins that is found in 
the main bearings. This can only be due 
to failure to lubricate the former sufficient- 
ly, since if this were accomplished it would 
be quite proper to reverse the proportions. 

In other respects also the simon-pure 
automobile motor does not fili the require- 
ments of a marine engine. Its crankshaft 
and crankpin bearings are too inaccessi- 
ble; its ignition system is not sufficiently 
reliable for use on the water; and it is not 
designed, as it should be, to deliver its 
utmost power at very high speed, and then 
to be successfully throttled down for con- 
tinuous cruising, without too great a fall 
ing off in efficiency. 

Regarding the speed of the screw, it 
may be remarked that the limit here, with 
due regard to efficiency, is certainly much 
above the 500 to 600 r. p. m. at one time 
regarded as the maximum shaft speed pos- 
sible. At least two fast launches within 
my personal knowledge use shaft speeds 
upward of goo r. p. m., and it seems wholly 
reasonable to suppose that 1,000 r. p. m. 
will before long be frequently met. The 
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real limit is to be found in the phenom- 
enon of cavitation—the formation of a 
partial vacuum forward of the screw when 
the pressure per square inch back of the 
blades exceeds that of the atmosphere. 
With reference to the allotment of en 
gine power to the different sizes of hulls, 
under the A. A. A. rules, it may be re 
marked that this was by no means don: 
at random. Each size of hull was credited 
with a displacement known, from boats 
already built, to be well within the min 
imum limits of possibility. The weights 
of the engines were calculated or estimat- 
ed from trustworthy data, and to each 
hull assigned an engine whose weight, if 
it were built as light as possible, should 
not be more than a safe fraction of the 
total displacement. Beyond the require- 
ment as to the minimum width of beam, 
no other restrictions were imposed, it be- 
ing considered that the art of building 
the high-speed boat is still too much in 
its infancy to make it prudent to impose 
any arbitrary limitation on the ingenuity 
of builders. Under the proposed rules 
the most efficient engine and the best de- 
signed hull will win. Perhaps, a few years 
from now, enough will be known about 
the actual performance of such boats to 
justify the use of a measurement rule and 
system of time allowance, but it is quite 
certain that no measurement rule which 
has so far been proposed meets the case. 


A patent has recently issued from the 
United States Patent Office which is as- 
signed to the people of the United States. 
The patent covers a process discovered by 
Dr. George T. Moore, of the Department 
of Agriculture, for the production of bac- 
terial cultures used in inoculating soils for 
the successful cultivation of clovers of all 
kinds, alfalfa, soil beans, cow peas and 
many other sim:lar members of the legume 
family. The patent is given to the people 
of the United States forever, in effect, and 
the object in doing so is to forestall any 
effort to patent such a process and by that 
means circumscribe the efforts of farmers 
to improve their soils by raising legumin 


ous crops 


In erecting a large generator having a 
bed-plate to which the bearing pedestals 
were bolted, it was found that the shaf: 
had no end-play. The erecting engineer 
accordingly had the bearings taken out and 
faced off to give the shaft the proper 
amount of end-play, and reported ta the 
factory that the machine had been shipped 
defective in this respect. An investigation 
brought to light the fact that the middle 
of the bed-plate had not been properly sup 
ported by the foundations, and the bed- 

| saggéd, tilting the two bearings 
and bringing them nearer together, so that 


plate hac 


the space originally allowed on the shaft 
for end-play was taken up. The bearing 
were of the self-alining type, so that th 
tilting had not interfered with the al 
Electric | 


ment of the  bearings.- 
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The Planing of Curved Surfaces—l. 
BY HOWARD A. COOMBS. 

Outside of the regular run of work 
in the ordinary machine-shop, two prob- 
lems present themselves now and then, 
the first of which is the machining of a 
curved surface other than a circular arc, 
and second, the finishing of an arc-shaped 
surface on a piece of work too large for 
the lathe. 
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cluded in the second when the work is too 
large for the lathe. 

The milling machine, drill press, shaper 
and the other machine tools are more 
special in their functions, and while of 
course by their use a surface of almost 
any shape whatsoever can be produced, 
they will not be considered in this article, 
the purpose of which is to describe some 
of the attachments to and modifications 
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Fig. 1 











Mellin’s Planer Attachment-1354 
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ICAN MACHINIST show such to have been 
the case. It is hoped that this article may 
call forth from some of the readers of the 
AMERICAN MACHINIST descriptions of such 
instances. The proprietors of jobbing 
shops have probably all had occasions 
when they were required to machine 
curved surfaces of a kind or size that pro- 
hibited its being done in a lathe, and it is 
hoped therefore that the following de- 











Fig.2 Brastow & Zwiebel’s Planer Attachment-1371 









































Fig. 3 Griffen’s Planer Attachment-1872 


The operation of the first problem can 
usually be performed in the lathe by giv- 
ing the tool a reciprocating transverse 
movement during each rotation of the 
work-piece, and the second can be met by 
modifying a planer so that the tool and 
work no longer move relatively in a 
straight line, but the first problem is in- 


of planing machines, the purpose of which 
is to adapt them to the finishing of curved 
instead of plane surfaces, and to this end 
reference has been had to the records of 
patented devices of the kind mentioned. 
Doubtless many other instances of planers 
rigged especially for such work have oc- 
curred, and indeed the files of the AMER- 


Fig.4 Greenwoods Planer Attachment-1$& 
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scriptions of machines and devices for do- 
ing such work may not only be of interest 
to such, bit also of use in assisting them 
to devise ways and means for special jobs 
of the kind specified which may present 
themselves in future. 

The earliest instance of an attachment 
to metal planers for finishing curved sur- 
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faces which was patented in the United 
States is shown as applied to a planer 
and also as removed, in Fig. 1. The pat- 
ent was granted to D. F. Mellen in 1854, 
and is further interesting because the 
draftsman took the trouble to represent the 
filigree ornamental work with which ma- 
chine tools built in the United States were 
wont to be decorated in those days. To 
obtain a curved surface by the use of the 
attachment the work is clamped on the 
rotatable support FE, which has a rack L 
pivoted to its under side at M. A second 
rack is rigidly attached to the inside of the 
uprights, and the two racks mesh respect- 
ively with a pair of gears / and K attached 
together and supported on a vertical pin 
held in the table A. The travel of the lat- 
ter beneath the tool causes the gears J and 
K to be rotated by the engagement of one 
of them with the stationary rack H, while 
the other gear of the pair causes a longi- 
tudinal movement of the rack /, and this 
gives an angular movement to the work 
support E, as will readily be seen. By 
changing the relative proportions of the 
gears and by setting pin M nearer or far- 
ther from the center of /:, the radius of 
curvature of the path of the tool on the 
work may be greatly varied. 

Fig. 2 shows a similar attachment, which 
was the invention of Louis C. Brastow 
and Alphons M. Zwiebel, of Wilkesbarre, 
Pa. The work to be machined, as will be 
seen by reference to the perspective view, 
is a double crank H. In order to finish 
the circular portion h of the hub on an 
ordinary planer, the tool of which is shown 
at /, the crank is mounted on a face-plate 
G, which has formed integrally therewith, 
or dependent therefrom the vertical spin- 
dle d, journaled in a frame B, extending 
across the table A of the planer and se- 
cured by its depending legs to the station- 
ary bed. The construction and arrange- 
ment of this fixed frame PB is clearly 
shown in the sectional view, from which 
it will be seen that the frame has, besides 
the vertical bearing for the spindle d, 
curved V-ways for the face-plate G. On 
a flange projecting downwardly from the 
face-plate is formed a spur gear D, the 
teeth of which are adapted to mesh with 
those of a rack E secured to the planer A 
and therefore reciprocating with it under 
the frame B. 

As the table reciprocates, the rack F 
causes the face-plate and the attached 
crank H to oscillate or rotate backwards 
and forwards, to an extent limited, of 
course, by the adjustment of the usual 
dogs on the table. The peculiar shape of 
the frame B is for the purpose of holding 
a lubricant and, as shown in the lowest 
figure, a chain, cord or belt passing around 
a pulley J, taking the place of the gear )) 
and rack E, may be employed, the ends of 
such chain, cord or belt being attached to 
the bed. 

Fig. 3 represents an attachment to plan- 
ers, patented by John Griffen in 1872, and 
which is shown as at work upon a seg- 
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ment X forming part of the circular track 


for the anti-friction rollers of a turntable. 


A segmental guide or templet A is at- 
tached to the planer table at the side of 
and concentrically with the segment X. The 
tool slide F, instead of being fed along the 
cross-rail E by means of a screw, is free 
to slide thereon and is controlled from the 
guide segment K by means of an arm M 
attached to the slide F and carrying a 
raller or block n, which is fitted in the 
groove x of the guide segment, the block 
n being located on the same radial line of 
segment as the tool. The slide F carries 
a swivel G to which in turn is fitted a 
siide H which can be fed along by means 
of a screw a. By this means the inclined 
surface of the segment can be finished off. 

The next machine, illustrated in Fig. 4, 
is designed to cause the path of the tool 
in the work to be curved in vertical planes, 
the work being oscillated as it passes be- 
neath the tool. To the planer table K is 
clamped a plate W on which is adjustably 
pivoted a plate Y carrying vertical side 
pieces M, between which is pivoted a 
chuck J having a movable jaw /’ to clamp 
the work. The chuck / is hung on pivots 
A and a transverse shaft V journaled in 
the chuck / carries at its end a slotted 
socket J. To one of the uprights N is ad 
justably clamped a bar C D which engages 
in the socket J. By setting this bar at an 
angle, the movement of the table under 
the tool will cause the chuck / to swing 
on its pivot and consequently the work 
will also oscillate as it passes beneath the 
tool and the path of the tool will be a 
curve and, under proper adjustment, a cir 
cle the radius of which will depend on the 
angle at which bar C D was set. 





Hardening Cast Iron. 

The following from the specification of 
a recent United States patent speaks for 
itself. We give it to our readers as a mat 
ter of information and do not of course 
express any opinion upon it, although it 
will be noted that the inventors speak very 
positively as to the results obtained. 

This invention relates to an improved 
process whereby cast iron in the rough or 
in the finished state may be hardened or 
tempered, the hardness extending com- 
pletely through articles of comparatively 
jiarge dimensions. The castings which are 
to be treated may be completely finished 
as regards machine work before they are 
hardened. The casting is first heated to a 
“cherry-red” heat. It is then dipped in a 
bath which consists of a practically anhy 
drous acid of high heat-conducting power, 
preferably sulfuric acid of a specific grav- 
ity of from 1.8 to 1.9, to which is added 
a suitable quantity of one or more of the 
heavy metals or their compounds—such, 
for example, as arsenic or the like. The 
preferable ingredients of the bath are sul 
furic acid of a specific gravity of approx- 
imately 1.84 and red arsenic in the propor 
tions of three-quarters of a pound of red 
arsenic crystals to one gallon of sulfuric 
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acid. The castings may be either suddenly 
dipped in the afore-mentioned mixture and 
then taken out and cooled in water or they 
may be left in the bath until cool. We 
find, howeyer, that by dipping the castings 
in the bath and holding them there for a 
time, which varies according to the size 
of the castings, and then completely cool- 
ing in water is quite as satisfactory and 
produces a material which is just as hard 
as if the castings were allowed to remain 
in the bath until cool, and the former 
method is preferable if a large number of 
castings are to be hardened, as the bath 
is thus prevented from becoming over- 
heated. In preparing the bath when sul- 
furic acid and red arsenic are used we find 
that better results are obtained when the 
crystals are added to the sulfuric acid 
and the bath is allowed to stand for about 
a week before using, the reason probably 
being that the bath becomes more satur- 
ated with arsenical compound when the 
dissolved red arsenic has been long in the 
sulfuric acid. 

It is found that in castings of compara 
tively large dimensions the hardening ex- 
tends completely through the material, and 
thus the results obtained are far preferable 
to those obtained by what is known as 
“case-hardening.” The change: which takes 
place in the metal is in the nature of a 
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molecular rearrangement or recrystalliza- 
tion coincident with an increase in the 
combined carbon at the expense of the 
graphitic carbon, and in this change lies 
the difference between the results by our 
bath and ordinary case hardening processes 
in which a certain portion of the carbon 
contained in the materials of the bath is 
actually given up to the metal 

It is found that the more rapid the cool- 
ing of the metal the harder it will become. 
For this reason the bath must be of high 
heat-conducting power, and this require- 
ment is obtained by the use of the ingre- 
dients above referred to. The bath must 
further be practically free from water, as 
it is found that when the acid contains 
water in any considerable quantities a 
steam-cushion is formed between the acid 
and the metal, which prevents their com- 
ing in contact, with the result that the 
cooling is less rapid, and the iron is gon- 
sequently not so hard. By having one or 
more of the heavy metals or their com 
pounds dissolved in the acid the heat-con 
ducting and heat-absorbing powers of the 
hath are considerably increased. 





If you have any of those fire-pails with 
the round bottoms that won't stand any- 
where, it will be well to take them on the 
quiet and bang the bottoms on the anvil 
until they are flattened enough to provide 
at least some semblance of stand-up 
ability; then if the watchman is caught 
alone with an incipient fire, it will be pe 
sible to handle a dipper or to pull over 
pile of rubbish to get at the fire with 
losing all the water Pails that are good 
for nothing else are not the best f ire 
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The Turbine Centrifugal Pump. 

For several years the Worthington 
branch of the International Steam Pump 
Company has been engaged in developing 
the centrifugal pump in order to increase 
its efficiency and adapt it to work under 
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isting centrifugal pump construction lies 
in the adaptation of the construction of 
turbine water wheels with its action re- 
versed to suit the reversed nature of the 
work. The usual construction is analo- 
gous to a turbine wheel without guide 




















FIG. J. MINE SERVICE P 


higher heads than has heretofore been 
feasible. The result is their Turbine Cen- 
trifugal pump of which we show several 
illustrations herewith. 

Primarily, the chief departure from ex- 


JMP TO WORK SUBMERGED. 


vanes, the water from the impeller vanes 
being discharged at high velocity into the 
comparatively still water in the chamber 
which encloses the impeller. In the tur- 
bine pump the water is delivered by the 
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impeller vanes into a series of stationary 
diffusion vanes which correspond to the 
guide vanes of turbine wheels and which 
are so dispose! as regards angles and 
area of passage ways as to receive the 
water from the impeller vanes without 
shock and to gradually reduce the velocity 
to a low figure before delivering the water 
to the surrounding chamber. An addi 
tional feature is the construction of the 
pump to act in stages, a second impeller 
taking the water from the first, a third 
from the second, and so on. In this way 
these pumps may be made to act under 
heads as high as 2,000 feet. 

Of the accompanying illustrations Fig 
1 shows a four-stage pump installed m a 
gold and silver mine. It has a capacity 
of 200 gallons per minute against a head 
of 500 feet. The four-stage construction, 
as it appears externally, is clearly shown 
An interesting feature of this pump is the 
enclosing of the motor in a water-tight 
case to permit its working when sub 
merged even to a depth of several hundred 
feet. Another adaptation to mine service 
is shown in Fig. 2, which represents a 
sinking pump used in sinking shafts. The 
two peculiarities of this service are the 
uniformly dirty nature of the water and 
the fact that the head against the pump 


























FIG. 2. SHAFT SINKING PUMP. FIG. 3. WATER WORKS PUMP. 
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constantly increases as the shaft gets 
deeper. The centrifugal pump having no 
fitted rubbing parts working in the water 
is obviously peculiarly well fitted to deal- 
ing with dirty water and to adapt the 
pump to work under varying heads an 
arrangement of valves and by-passes is 
provided by which one or more of the 
stages may be thrown out of action. The 
pump shown is adapted to work in three 
stages under 300 feet head, each of the 
stages doing one-third of the work. The 
capacity is 200 gallons per minute. This 
pump also is completely enclosed in a 
water-tight case—a provision that is neces- 
sary to meet the vicissitudes of shaft 
sinking. 

Fig. 3 shows a remarkable pump of 
which two have been supplied to the water 
works of Schenectady, N. Y. The head 
in this case gives a pressure of 120 pounds 
per square inch which, while high for a 
centrifugal pump, is not so high as to call 
for the stage construction. Each of these 
pumps has a capacity of twelve millions 
of gallons per day and absorbs eight hun- 
dred horse-power which is supplied by a 
General Electric motor. 

The pumps have already been supplied 
to other classes of service involving work 
under high pressure including boiler feed 
ing and elevator service. 

For duty under low-pressure conditions 
the turbine and multiple stage construc- 
tions are omitted, and for this class of 
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FIG. 4. EFFICIENCY TEST OF 


work two classes of pumps have been de- 
veloped. Of these the first is called the 
Volute, which is more nearly analogous 
to the usual construction. One of these 
having a capacity of 3,000 gallons per min- 
ute under 60 feet head has been supplied 
to the Louisiana Purchase Exposition for 
Pumping sewage. 

The third class is the Conoidal, which 
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differs from the Volute chiefly in its pro- 
portions which are so modified as to re- 
duce the speed and adapt the pump to 
direct connection to electric motors under 
conditions where that would not be pos- 
sible with the Volute type. The changes 
made are chiefly an increase in the axial 
length and a reduction in the diameter. 

Fig. 4 shows graphically the results of 
a test of a 6-inch pump under varying 
conditions of head and delivery, and tells 
its own story. 





An English Perpetual Motion. 


We find in our English contemporary, 
The English Mechanic and World of Sci 
ence, the following: 


“PERPETUAL MOTION. 
“[186.]—The inclosed is*from the Man- 
chester Evening Chronicle of this date. | 
think it would interest the readers of the 
English Mechanic if it can be published. 
“Tos. Harpwick. 
“Lily Bank, Timperley, Cheshire. 
“Perpetual Motion: Another Solution. 
“The following letter has been sent to 
us with the accompanying diagram: 
“*We have noticed in recent issues sev- 
eral articles on perpetual motion, all say 
ing that it has been discovered, but never 
giving any details or even suggesting how 
it works. This makes one feel justified 
in ridiculing it; but we inclose a drawing 
of a small model which has been working 
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without ceasing now for months. We 
think a careful examination of the draw- 
ing will settle all doubts as to its being a 
genuine motive power on one side. The 
corks are fastened to a thin tape or string 
which rotates round the two pulleys, which 
in turn drives any desired work geared to 
the pulley not immersed in the mercury 
The mercury being heavier than the water 
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prevents any escape of water. We hope 
you will find space for this, as an enlight- 
enment to those who have only read the 
previous articles on the subject. 
“*G. C. THORNELY. 
**Adswood Lodge, Stockport. 
“ “FE. EAveEs. 
‘‘96 Chatham-st., Edgeley, Stockport. 
At first sight it may look as tho the 
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AN ENGLISH PERPETUAL MOTION. 


blocks of cork would be forced upward by 
the column of water on one side and that 
as they go through the corresponding 
space in air when descending the device 
will work 3ut as a matter of fact the 
level of the mercury under the column of 
water is necessarily lower than the sur 
rounding mercury level by just enough to 
balance the pressure of the column of 
water and this means nothing else than 
balance the weight of the column of 
the “head” on the descending side is pre 
cisely equal to that on the ascending side 


and the device is readily seen to have no 
more tendency to drive itself than has any 
othe pt rpetual motion device If, as 


and ive declare, a 


Mess Thornely 


model made as shown by lrawing and 


including no other means for the applica 
tion of power than hown has been 
working for months, then all we can do is 
to cite our English friends to an old story 
which perhap ( to some of them 
A ho a, 4 Il give you a puzzle: 
That ma my father, but I am not his 
on, What the answer?” The answer 
i the bov led 

Window giass 1s never permanently in 


ured by water. Several shop superinten 
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dents have tried it; some apparently « 
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Worm Gear Experience—Warnings and Examples. 
BY J. E. JOHNSON, JR. 

For several years past there has been a 
marked tendency to remove from the 
worm gear the ban which was long laid 
upon it, and to use it for speed reduction 
in power transmission, or even for in 
crease of speed by driving the worm with 
the gear in some cases, instead of limiting 
its use to those places in which the self- 
locking ability of the screw was to be ap- 
plied to a rotary motion instead of a 
longitudinal one, as with the ordinary 
screw and nut. 

I would like to take this opportunity 
(late though it be) to make acknowl- 
edgment of the value of the articles on 
the worm gear and its efficiencies pub- 
lished at pages 24 and 46, Vol. 21, by Mr. 
F. A. Halsey, which have led to a distinct 
advance in the practical and theoretical 
knowledge of this subject and have prob- 
ably been instrumental to a considerable 
degree in bringing about the increased 
use of these gears. 

The gear shown in Fig. 1 was designed 
not long before the appearance of those 
articles, and would have been distinctly 
different had the order of their respective 
appearances been reversed. Warnings, 
however, are nearly always more effective 
in producing an impression than examples, 
and as this gear contains both, it is hoped 
its appearance here may be justified. 

When this gear was designed I[ was 
aware that steep pitches were very much 
more efficient than flat ones, from some 
calculations previously made on the effi- 
ciency of screws of different pitches, and 
I went as far as | dared in the direction 
of steepening the pitch. Of course we 
know now that the diameter of the worm 
could have been reduced about two-thirds, 
or at least a half, keeping the pitch the 
same, with most beneficial results; but at 
that time I would not have dared to do it. 
About that time, or not very long before 
Mr. W. H. Booth had published in the 
AMERICAN MACHINIST some strong com- 
ments on the use of long teeth in gears, 
recommending that the length of tooth 
should not exceed six-tenths of the pitch, 
and under the influence of his logic 
the length of the teeth of this gear was 
made one-half the pitch, which accounts 
for their stubby look. Right here is where 
the first installment of the warning comes 
in, for teeth as short as this are not to be 
recommended for worm gears, for this 
reason: The length of the teeth does not 
affect the arc of contact of the teeth when 
unworn, because ordinarily one tooth will 
take all the thrust, and at the change from 
one tooth to another it is only divided be- 
tween two, so that it is probably safe to 
say that the tooth carrying the pressure is 
never more than one tooth-space away 
from the line of centers, for in an un- 
worn gear the normal to the worm-axis 
passes through the gear center. This be- 
ing the case, and properly shaped teeth 
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never bearing on their ends, but only on 
their faces, it is obvious that, as before 
stated, the length of unworn teeth does 
not affect the arc of contact; but it ob- 
viously does affect fundamentally the area 
of tooth face lying each side of the point 
of contact, especially at the beginning and 
end of the arc of contact, where the teeth 
have rolled on each other a good way to- 
ward their ends. 

Now, when wear has taken place on the 
portion of the teeth in contact near the 
line of centers, the point of beginning or 
ending of contact is thrown farther and 
farther from the line of centers, and the 
area available on the teeth for withstand- 
ing the pressure is reduced thereby, until 
it is sufficient and rapid wear takes place 
at or near the ends of the teeth. This, in 
turn, lets the full pressure come upon the 
area just inside this, which similarly gives 
way until the obliquely worn corners of 
the teeth of the gear come more or less on 
top of the teeth of the worm, and almost 
a planing action results. 

I do not know that I have made this 
very clear, but a worm like the one here 
shown when worn out shows its own his- 
tory quite plainly, the central portion of 
the thread (lengthwise of the worm) being 
completely worn away and the remaining 
threads beveled off in such a way as to 
show that the action had been as I have 
tried to describe. If the teeth of worm 
gears were made of such length as would 
secure a good amount of bearing surface 
for any arc of actual contact that could 
exist with reasonable wear, I venture to 
believe that less wear, longer life and 
therefore higher efficiency would be se- 
cured. What this length will be will of 
course depend on the diameter of the worm 
gear in relation to the pitch for any given 
case and should be greater for a small gear 
diameter than for a large one. It is, how- 
ever, only fair to the gear shown to say 
that it has run for five or six years without 
renewing the worm, the worm speed being 
fifty revolutions per minute and the load 
fairly heavy. 

The materials and construction of this 
worm also gave some interesting and valu- 
able information. Owing to the reputation 
of soft steel and iron for working well to- 
gether, the first worm was turned from the 
solid out of mild steel at a very considera- 
ble expense in time and wages and the 
gears (two of which work in a single 
worm at an angle of 90 degrees from each 
other, 45 degrees each side the vertical 
center line) were cast by a gear-making 
concern not a thousand mile~ from Boston 
who give one the impression of standing 
firmly on their reputation and advertise 
machine-molded gears with any tooth sec- 
tion. The price paid for two gears was 
$30, as it was considered better to pay this 
than undergo the expense of making a pat- 
tern, especially as the patternmaker had 
never made a gear pattern of this kind, 
and would require a lot of coaching to get 


April 21, 1904. 


it right. When the machine-molded gears 
arrived they were recognizable by having 
the same number of teeth and about the 
same diameter as the gears ordered with 
a concave face; but not otherwise, as the 
tooth section was not much like the draw- 
ing and the face projection was so outrage- 
ously wrong that every tooth had to be 
chipped considerably on two diagonally op- 
posite corners before it would mesh with 
the worm at all. However, the whole com- 
bination was gotten together at last and 
the machine for which these gears were 
the drive became, after some doctoring, a 
great success and was required to be in 
daily operation. 

Within a few months of its starting, 
either the worm-bearing box with the semi- 
circular pocket for oil, in which half the 
worm was supposed to run submerged, 
was allowed to get dry, or else some sand 
from a newly made sand pile blew into it 
(the machine works out of doors) and the 
result was that it became a thread-planing 
machine for planing threads off, and the 
worm was so badly damaged that it had to 
be turned end for end, being made double- 
ended for that purpose. It ran on for 
several months longer, but then became so 
badly worn that its successor had to be 
provided, and having a distinct recollection 
of the work of turning the first one, a pat- 
tern was worked out by hand from which 
a worm was cast, which was bored out and 
the ends turned to the proper shape and 
was the identical worm removed, worn 
out, at the end of five or six years, as 
above mentioned. 

As this gear worked under precisely the 
same conditions as the second side of the 
steel worm (which was untouched when 
put to work with the gears entirely en- 
cased) this seems to indicate that gray iron 
is not to be despised as a material from 
which to make worms, even in comparison 
with machinery steel. Subsequently the 
original gears wore out also, and during 
my absence the tracing from which the 
engraving shown herewith was made was 
turned over to the patternmaker, who for 
something rather less than $15 in wages 
and materials turned out a gear pattern 
which was almost perfect and gears from 
which were as far ahead of the machine- 
molded ones as day is ahead of night. It 
will be seen that the tooth sections are 
almost entirely devoid of dimensions, as 
it was intended to have the teeth made 
from a series of templets, if it ever came 
to be done, and the exact method pursued 
by that patternmaker to produce the excel- 
lent result he did in what was (for him) 
a very reasonable time has always been a 
mystery. 

The problem of shaping these teeth cor- 
rectly is by no means a simple one, and [| 
hope to give one solution which has given 
satisfactory results, in a later article. I: 
will be noticed that the ends-of the worm 
are turned to a peculiar concave curve, and 
it was really this curve and its action as 1 
thrust bearing that inspired the present 
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article in the first place. It is well known bearing, but it always tends to be forced the tendency 
that foot-step or thrust bearings are al- out, and lubrication is consequently very remaining effective surface to wear. 


ways a prolific source of trouble, andthisis difficult. 


of the outer 


whole bearing is thus 
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probably one of the reasons why worm gear- Second—The wear of any bearing is in detail, as it were. 
ing had such a hard fight to get a foothold proportional to the product of pressure It first occurred to a man named Schiele, 
in mechanical life. The reasons that bear- and velocity of rubbing surfaces, other now a good many years ago, that if the 
ings of this class wherever used, from the things being equal, and in a flat step-bear- pressure on successive narrow rings of 
propeller shaft of a steamer to the step of ing the pressure is of course uniformly the whole area were increased as the dis 
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4 vertical shaft in a factory building, give distributed over the whole surface, 
trouble are not far to seek and are two in’ velocity is greater as the distance from product 
number : the center increases Consequently the therefor 


First—Such bearings are continuously bearing wears much faster at the outside the whole 
under pressure over their entire surface. edges than in the center, and its effective detail could no longer take pl: 


so that there is no “point of no pressure,” area is practically reduced by wear. bearing would la 
theory, 


Or even of partial vacuum, at which the throwing increased pressure on the re Thi 
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stance. The worm bearing in this case 
was made both a shaft-bearing and a 
thrust-bearing at each end of the oil 
pocket, which constitutes the main body 
of the casting. The split bearings were 
babbitted in place on the worm, and these 
bearings have never been to’ ched during 
nearly seven years of continuous service; 
while as to the worm, the one worn out in 
service showed no sign of more than very 
slight wear on the ends, the templet to 
which they were turned up originally 
fitted them about as well when worn out 
as it had at first, and there were no signs 
of scoring or grooving. Considering the 
simplicity and cheapness of this bearing 
as compared with many others adopted, 
and the satisfaction it has given in service 
as contrasted with the trouble frequently 
experienced with this detail, I venture to 
hope that this reference to a device which 
ig many years old and described in several 
works on mechanics, but which has never 
received the attention its merits seem to 
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AB. A smooth curve tangent to all the 
short lines outside their intersecting arcs is 
readily drawn and is the curve desired. 
The whole operation can be done in less 
time than it takes to describe it, so let no 
one be scared from its use by the descrip- 
tion of its generation. 

For all practical purposes the curve may 
be drawn as two arcs of circles, as shown 
in the sketch, first an arc struck from the 
outside line of the bearing, prolonged, with 
a radius of 5-16 F, then tangent to this a 
second arc of radius 15-16 FR, with its cen- 
ter on a line diverging from the outer line 
of the bearing at 30 degrees passing 
through the center of the first arc. 

The theory and practice of this matter 
are a confirmation of Professor Sweet’s 
theory that “surfaces which do not tend to 
wear out of truth do not wear much,’ 
which would seem to have as a corrolary 
the fact that wear which takes place in 
detail—that is, by subjecting a small por- 
tion of the whole bearing surface to the 
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METHOD OF LAYING OUT SCHIELE’S CURVE WITH CIRCULAR ARCS GIVING CLOSE 


APPROXIMATION. 


warrant, is justified. Schiele’s curve is the 
same as the tractrix, and the method of 
laying it out is given in various works, but 
for the convenience of those who may be 
interested is given here, together with an 
approximate method that may be new to 
many: 

X X, Fig. 2, is the center line of the 
shaft, AB the maximum radius of the 
thrust bearing, and A the point of begin- 
ning of the curve. With A B as a radius 
from any point C a short distance from B 
on the axis, strike a short arc cc, inter- 
secting A B at c. Draw the line c, C ora 
small part of it next c, and from point D 
with the same radius proceed similarly, ob- 
taining the line d, D and successively with 
points E FG, etc., until the outer portion 
of last line drawn comes down to the min- 
imum radius desired for the bearing or to 
the radius of the shaft passing through the 
thrust bearing. In practice there is little to 
be gained by making J K less than half of 





whole pressure to be resisted or a large 
part of it, and almost crushing it away, 
leaving the next small portion of the area 
to be treated the same way in turn, is much 
more serious than wear which results when 
two similar surfaces bear fairly upon each 
other under the same pressure. These are 
matters which seem very simple at first 
sight, but the more they are given consid- 
eration the more evident it becomes that 
they deserve it. 





When the iron business took on a boom 
some time ago every man who could get 
possession of a worn-out iron furnace at 
once went into the business for all he was 
worth, without much thought of the mor- 
row. The out-of-date flour mills which 
are now being resurrected will have a bet- 
ter fate. The purchase of a steel rail can 
be put off for a time, but a man’s stomach 
submits to no delay.—American Miller. 
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Setting Boiler Tubes 


Various methods have been devised and 
various tools employed for setting tubes 
steam- and water-tight in boilers and con- 
densers. Probably the earliest tool used 
was a round, tapered plug 1, small enough 
on the point to enter a short distance into 
the end of the tube, the plug being driven 
in with maul or hammer. This was found 
to be inefficient, for the reason that the 
plug was taper while the hole in the tube- 
sheet was straight, making the tube tight 
only on the outer edge of the hole. It was 
also liable to split the end of the tube on 
account of the excessive bearing surface. 

An improvement on the tapered plug is 
the tool 2. This, a three-ribbed mandrel, 
presents less bearing and more gradually 
opens the end of the tube, its position be- 
ing changed at each blow of the hammer. 
This also has the fault of being taper; to 
use these tools to good advantage the 
holes in the tube sheets should have a cor- 
responding taper. 

The Prosser tube expander 3 was among 
the earliest designed to tighten tubes by 
expanding uniformly, and making a 
straight fit in straight tube sheet holes. It 
is a sectional tool, its parts being held 
together by a spring ring b. When as- 
sembled these form a body with a tapered 
bore. A taper mandrel is provided, which 
when driven in, distends the sections, in- 
creasing the diameter of the tool. With 
this tool the extending end of the tube is 
made bell-mouthed; the tool also forms 
an inside bead in the tube against the in- 
ner edge of the tube sheet while it ex- 
pands the tube in the tube sheet hole. 

The Dudgeon roller expander 4 was the 
next to appear, and is still very extensively 
used. This tool, as its name implies, en- 
larges the tube by a rolling process. Three 
steel rollers are held in seats in a body, 
and are revolved and forced outward by a 
slightly tapered mandrel. A later design 
of the Dudgeon 5 has the seats for two of 
the three rollers set at an angle with the 
axis of the tool, which acts as a feed to 
draw in the mandrel instead of driving it 
in, as is necessary in the older style. The 
roller expander is a good, serviceable and 
efficient tool in the hands of careful work 
men who know when to stop rolling, for 
with it a tube can be rolled to a dangerous 
thinness, at the same time stretching the 
tube sheet and springing it out of shape 

The Dudgeon operated by hand uses the 
mandrel as at 4, and operated by pneu- 
matic machine uses the mandrel as at 5. 

The next tool to mention is the Deane 
tube expander 6. It consists of a cylin 
drical body having cut in it obliquely a 
groove which holds a small gib a, that is 
forced outward by a wedge b. The work- 
ing face of the gib resembles in outline a 
section of the “Prosser” and is for the 
same purpose—i. e., expanding the tube 
and raising an inside bead. In action the 
whole tool is rotated while being driven. 
This has been used successfully, but 
slow in operation, and the wear on the giv 
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excessive. It is also a dangerous tool in 
unskilled hands, for if driven in the full 
«mount in one place it is liable to split the 
tube. 

An improvement on the Prosser is made 
by the Pratt & Whitney Company, 7, used 
with a taper mandrel, not shown. This, 
it will be noticed, has an encircling, over- 
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The latter-day method of tube end fin- 
ishing proceeds as follows: The tube is 
first located in the tube sheet, allowing 
3-16 to % inch to protrude, Then with a 
Dudgeon roller tool the tube is rolled to a 
tight fit, after which the tool 8 is used to 
turn over and round up the end. This 
last is really a caulking operation, and is 
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11a. After rounding the end, the im 
proved sectional tool 7 is inserted and the 
inside bead 9a is made, and at the same 
time the tube is still further tightened in 
the tube sheet. 

As the tube has been turned over on the 
end by the boot tool, the shoulder 3a on 
the old-style Prosser is dispensed with 














































































































hanging flange which bears against the 
tube sheet, acting as a gage to properly 
locate the beading end of the tool, and so 
bringing the bead against the inside edge 
of the tube-sheet. The inner shoulder used 
on the original Prosser 3a for turning over 
the extending end of the tube is cut away 
leaving a strong fillet 7a. 








POOLS FOR ETTING BOILER TUBES 


finished best with the tool g held in thi 


hand and struck with a hammer, or the 


one 10 used in a pneumatic hammer. On 
account of the metal being cold, this boot 
shaped tool is best used, as it is necessary 


to very gradually draw the end of the 


tube down and around to make a smooth 
tight job. This rounded end is shown at 





and the stiffening fillet 7a is formed, which 
clears the finished end of the tube, other 
wise it would be marred by its sharp cor 
ner. After the inside bead is made the 
tube should again be rolled with the 
“Dudgeon” for a final finish 

This method insures a good, tight jol 
both sides of the sheet, and inside the 
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hole in the sheet. It does not damage the 
tube in the least and the work can be done 
rapidly, as the tools are all very simple in 
construction and are easily and quickly 
operated. 

The following applies more particularly 

















FIG, I. LARGE POWER 
to the firebox ends of tubes. Various 
styles of flue ends. are made, depending 
generally on the water of the locality 
where the boilers are to be worked. The 
style most used for the firebox end is with 
this end of the tube swedged down \% 
inch less in diameter, and a copper ferrule 
soldered on 12; or, better, the ferrule 13 
may first be rolled in the tube sheet hole 
and the tube end then inserted and rolled. 
When finished the copper lies between the 
tube and the sheet all the way round, as 
at 12a, the purpose being to prevent cor 
rosion. 

The smokebox end is very often merely 
rolled and not turned over on the end, and 
seldom has an inside bead, tho any com- 
binations for the ends are used. An- 
other style is with both ends plain 11 
where tube and sheet are metal to metal. 

In locomotive practice it is necessary to 
put the tubes in from the front or smoke- 
box end, and the front holes are made 
1-32 inch larger than the nominal diameter 
of the tube to allow them to pass through 
freely. At the firebox end, being the more 
particular end of the tube, the hole in the 
firebox tube sheet is made 1-64 inch less 
than the nominal diameter of the tube, and 
this end of the tube is made 5-1000 inch 
full of this size, which makes a good, snug 
driving fit. 

Since the advent of pneumatic tools for 
this service the work has been very much 
facilitated and the life of the tools pro- 
longed. i. &. &. 
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A Large Power Silent Chain Drive. 

The accompanying photographs show a 
500 horse-power Renold silent chain drive 
which has been recently installed by the 
Link Belt Engineering Company at the 
Arlington Mills. of Lawrence, Mass 
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SILENT CHAIN DRIVE. 
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minute. The distance between shaft cen 
ters is 11 feet 3 inches, and the drive con 
sists of one 12.15 inches diameter, 21-inch 
face, 19-tooth motor sprocket; two 35 
inches diameter, 1014-inch face, 35-tooth 
Hanged blower sprockets; two strands ot 
2-inch pitch, 9 inches wide Renold silent 
chain. 

An interesting feature of the drive 
the provision of spring centers for the 
blower sprockets, as shown in Fig. 2. The 
object of this construction is to absor| 
irregularities in the load on the blower 
shaft and correct variations in angular 
velocity, thus protecting the chain fron 
shock. Each of the blower sprockets ha 
its own spring center, the result of whicl 
is to equalize the strain on the two chain 
and thus insure that each does its share of 
the work. 





Forming.* 

The forming of circular machine parts 
of diameters up to 6 inches in most cases 
is a great saving over turning with a 
sSingle-pointed tool. 

As a demonstration, suppose for con 


venience we reduce 7 inches of a 3 1-7 
bar to 2 1-7 inches. At 1-100 inch feed 
per revolution this reduction can be made 
in 100 revolutions at 75 feet, or in 1% 
minutes. 

With a single-pointed tool we could cut 


at 200 revolutions at 80 feed at the best 

















FIG, 2. SPRING CENTER 


The object of the installation is the 
driving of a Roots blower for forcing 
vaporized naphtha through raw wool in 
order to clean it of grease. The power is 
supplied by a General Electric induction 
motor, of which the speed is 480, while 
that of the blower is 166 revolutions per 


OF BLOWER SPROCKET. 


to finish a reasonably smooth surface, 

suming 244 minutes, and showing a gain 

by forming of over 100 per cent., wher 

12 inches the gain is nearly 300 per « 
*Abstract of a paper read before the (in- 

cinnati Metal Trades Association by an vl! 


ployee of the Lodge & Shipley Machine ‘vol 
Company. 
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This is only on a plain, straight job, to say 
nothing of time saved on irregular sur- 
faces and angles where the time required 
ior forming is probably less, at least not 
more, and the time for turning increasing 
with complication of the job. 

The curling of a chip 8 inches wide by 
5-1000 thick from a piece of work is a very 
good demonstration of the advantages of 
forming. 

Contrary to the generation of heat at 
one point, the main difficulty in high-speed 
single-tool cutting, the heat in the case of 
the forming tool is distributed the full 
length of the tool at a very slow rate and 
is easily removed by a flood of soap water. 
generally used for steel cutting. 

Machine parts may be bored 
and cut off the solid bar in one- 
fourth to one-eighth the time required to 
bore and form or turn castings that are 
cored and nearly the correct shape and 


formed, 
from 


Size. 
sesides the fact that the work requiring 
the most skill and care in measuring and 
machining such parts as single and double 
bevel gears and long curves and irregular 
shapes is done away with, the product is 
made interchangeable and may be ma- 
chined by a cheap man at a rapid rate. 

The principal difficulties to contend with 
are the tendency of a wide-nosed tool to 
follow an untrue surface, belt slippage and 
the tendency of the tool to press the work 
off center. 

The essentials for this work are a rigid 
lathe in general, massive journal, heavy 
cross slide and an easily manipulated rigid 
steady-rest, the forming to be done be- 
tween journal and steady-rest. 

I find a two-jawed rest operated by a 
vertical right- and left-hand screw very 
convenient. A substantial draw chuck will 
hold cold rolled steel true enough and 
tight enough for the heaviest forming. 

Cold rolled steel is used for forming 
most machine parts to take the place of 
castings, as it is soft, has no scale and no 
irregularities, and the finished parts far 
excel gray iron for bshes and pinions. 

The principal difficulty in forming is the 
wearing of sharp off forming 
tools, requiring the grinding of the whole 
top surface of the tool that it may retain 
its shape. 

The most economical making 
such tools is to set in the shaper with 
clearance blocks and plane clearance on 
all parts except sides of straight cutting 
parts, which are to have no vertical clear- 
ance, but 1 or 2 degrees back or away 
from the cut. Tools may be made of any 
convenient length in this manner and 
clamped to the rest by a dovetail at the 
back. 

Tools made in this way may be ground 
on top without impairing the shape in the 
least. 

General 


corners 


way of 


purpose tools are set at or 
slightly above the center with from 3 to 5 
degrees front rake and little or no top 
rake. 
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A shearing cutter does very well on 
light forming of gray iron; less strain is 
put on the work and machine, and the cut- 
ter has less tendency to ride on the work 
than in the case of a straight cutter, the 
cutting being done on a narrow suriace 
traversing from one end to the other. 

The operations on regular parts are as 
follows: Form No. 1 to proper diameter, 
run No. 1 in steady-rest and bore while 
forming No. 2, run No. 2 in rest, cut off 
No. 1 and bore No. 2 while forming No. 3, 
Where no rest is needed the 
piece may be bored and formed at the 
same time, doubling the efficiency of man 
and machine in both cases. 

Holes are 
starting with a 
with a revolving soap water 


and so on. 


machine by 
following 
drill 


rea1mer—no truing 


bored in this 


rigid starter, 
and 
reaming with a rose 
bar being necessary. 
Apron bushings 21% 


3 inches long and 1 11-16 bore are formed, 


inches in diameter 


threaded, bored and reamed and cut off at 
the rate of five minutes each. 

The 7-inch hub of a 2 5-6 gear can be 
formed from a 2% bar to 1 13-16, bored 
1 5-16 and cut off in less time than the 
casting can be turned after being bored 
and faced on the large end. 

In forming long light work the pressure 
of the tool forces the work off the center 
in the middle, making the work large in 
the center. This may be avoided by set 
ting another cutter or a rest in the rear 
and feeding both to the center by a right 
and left-hand screw, the cutters centering 
themselves by equalizing the strain on each 
other. The objection to using two cut 
ters is that the rear cutter has no substan 
tial backing, and has a tendency to lift. 

It is my opinion that a suitable rest 
could be made with the two slides draw 
ing toward the center, in this manner re 
lieving the spindle and steady-rest of near 
ly all the strain, or possibly working with 
out the steady-rest. 

For economy in forming a great variety 
of studs, stems or any small parallel work 
a gang forming tool may be used, com 
posed of a number of blades of different 
widths set side by side and adjusted to 
different diameters by closely set screws 
in the block behind them. In this case a 
stock consisting of a variety of these tools 
is necessary to accommodate different 
lengths and diameters. 

The automatic forming rest should be 
equipped with a wedge with set-screws 
back of it for vert'cal adjustment, and set 
screws back of the cutter to set it parallel 
and adjust for small change in diameter, a 
difficult matter on the old-style automatic 

We have in use length-forming tools for 
all stems and screws, to relieve the oper 
ator of close measuring operations, assur 
ing proper length of rounding to match 
the nut and practically answering for a 
standard. 

Drop forgings may be formed from the 
scale at 80 feet, and scaled castings at 60 


feet. In facing bevel gears and the like, a 
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close-fitting pilot in the box tool receives 
part of the strain of the cutter and follows 
the hole in case it is not bored dead true. 
The advantage of dishing out face gears 
with a forming tool after scaling can be 
appreciated at first sight. 

It is not the high speed and feed, but the 
steady cutting that accomplishes the best 
results with the forming tool; no delay in 
measuring, calipering or shaping. It is 
simply a case of feed the cutter in until 
the diameter is reached in one place, and 
you have the proper diameter and shape 
over the whole piece. The efficiency of a 
machine and careful man under these con 
ditions can well be appreciated. 





Construction of the West Point Chain. 
BY E. P. BUFFET. 

Confusion may easily exist between the 
different chains that were stretched across 
the Hudson river by the American army 
at one time or another during the Revolu 
Of such chains as many as 
three least two 
booms and a chevausx-de-frise. One of 
them, with a boom and chevaus-de-frisc, 
was completed at Fort Montgomery, op 
posite Anthony’s Nose, in 1777, but failed 
to prevent the passage up the river of a 
British expedition which resulted in the 
Contemporary doc 


tionary War. 


are recorded, besides at 


burning of Kingston. 
uments prove that there had been a dif- 
ference of opinion whether to place this 
chain at Fort Montgomery or West Point 

The chain that was afterward installed 
at the latter place, reaching to Constitu 
tion island, was wrought in the early part 
of 1778. According to Lossing’s version 
of its history, it was 450 yards long, made 
Long mine 


The 


work, as 


of equal parts Sterling and 
ores by Peter Townsend, of Chester. 
superintendent of the 
was Capt. Thomas Ma 
accompanying Col. Timothy 
Pickering, Mr. Townsend's 
house one night in March (sic) to engage 
They set out at 


general 
engineer, he says, 
chin, who, 


arrived at 


him to make the chain 


once in the darkness amid a violent snow- 
storm for the Sterling works, and next 
morning the forges were in operation 


Lossing takes the view that it was com- 
pleted in six by about the middle 
of April the 
May 1 (really April 30) buoyed on sharp- 
16-foot logs (which the weight of 
to have been a permanenr 


wi eks 


and stretched across river 


ened 


evidence shows 


feature) and steadied by occasional an 
chors. From various authorities we learn 
that it was cramped into the rocks or 
attached to blocks at either end. If a 
vessel should attempt to break it, the 
chain, moving on a roller, would grow 


and when strained again to due 


tension would turn the ship’s bow to land 


slack, 


It was made in sections of some 10 or 12 


links, connected by clevises, each link 


weighing 100 to 150 pounds, as diversely 


stated, and the entire chain 180 or 18 
tons. Connecticut teamsters, it is I 
came with their oxen to cart it. Sirk 


lights from contemporary document 








| 
f 
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der it quite likely that New Englanders 
were indeed brought over the border for 
this purpose, and also indicate that they 
may have been impressed. One oral author- 
ity has the impression that the chain was 
transported on mule back. In the Sterling 
region I have heard of a man whose grand- 
father helped to haul the chain and another 
whose grandfather aided in making it. 
History tells us that the chain was trans- 
ported to the Point via New Windsor. 

An inquiry on just what part of the 
Steling properties as they stand to-day 
the chain was actually made is like asking 
125 years hence whether a particular con- 
tract of the Carnegie Company was exe- 
cuted at Homestead, Duquesne or Brad- 
dock. Still, it is not without interest. 
According to one theory the iron was melt- 
ed in the furnace shown in Figs. 3 and 4 
of my first article on the Ramapo region; 
according to another, at the legendary 
“Black Meadow” furnace therein referred 
to. There is some traditional testimony in 
the vicinity that it was hammered out in 
part at the forge within the field of Fig. 8 
(same article) and in part at a forge on 
the Ramapo river which seems to be con- 
fused with the Augusta works. Undoubt- 
edly all the Sterling plants existing at that 
time were kept busy on the contract and 
not improbably some of it was sublet to 
neighboring furnaces or forges. There is 
an opinion in some quarters that part of 
the chain, at least, was forged at the Long 
Pond or Ringwood works. ‘This rests, so 
far as I have heard, partly on alleged tra- 
dition and partly upon the presumption 
that, since the chain was too great a piece 
of work to be turned out by one company 
in so short a time and the other plants 
named were only a few miles from Ster- 
ling, part of the contract would naturally 
be filled by them. This view is said to 
have been shared by the late ex-Mayor 
Abram S. Hewitt with whose interests 
these other furnace sites have in modern 
times been identified. Possibly their par- 
ucipation, if any, was in making the Fort 
Montgomery chain. The George Clinton 
papers prove that Robert Erskine, pro- 
prietor or manager of the Ringwood 
works, made shoes for a chevaux-de-frise 
in 1777, doubtless the same that was asso- 
ciated with the Fort Montgomery chain. 
That the main contract for the West Point 
chain was given to the owners of the Ster- 
ling works is proved beyond a reasonable 
doubt by the documentary evidence I am 
about to present. 

One of the accompanying cuts (Fig. 1) 
is copied from Lossing’s “Pictorial Field 
Book of the Revolution,’ and shows a 
specimen of the West Point chain which 
he found preserved there. Some years ago 
about 100 feet of what is regarded as one 
of the Hudson River chains were sold for 
junk at the Brooklyn Navy Yard and 
were secured by Mr. Hewitt, who brought 
it to his estate at Ringwood. There is 
another chain fragment at Glen Island, 
N. Y. In the historical collection at New- 
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burg, N. Y., is a link of the Fort Mont- 
gomery chain taken from the bottom of 
the river in 1861. At the same place is a 
part of the West Point boom (see Fig. 2) 
fished up from the river bottom in 1856. 
It is cataloged as “composed of massive 
links secured by bands to the logs by 
which they were floated. The boom was 
placed on the south side of the chain and 
was the most formidable obstruction of 
the two.’ We may assume that this boom 
was distinct from the log buoys on which 
the chain was floated, and that the links 
at the end of the boom-logs shown in the 
cut were not a part of the big chain. 
Corresponding Secretary William Nel- 
son, of the New Jersey Historical Society 
writes as follows: “Mr. F. A. Canfield, of 
Dover, a well-known mining expert, in- 
forms me that when the United States 
Government sold at the Brooklyn Navy 
Yard, some years ago, the portion of an 
old chain, it was bought by a junk dealer. 
bearing the famous and highly distin- 
guished name of Westminster Abbey. Mr. 
Canfield examined some of the links at the 
time, and found them to be 3 or 4 feet 
long, of 5-inch iron, handsomely forged. 

















FIG. I. FRAGMENT OF A CHAIN AT WEST 
POINT. 


with swivels and rings, and altogether of 
a style of workmanship far superior to 
anything known to date back to 1776. The 
history of these links could be traced at 
the Brooklyn Navy Yard about sixty 
years, but no further.” 

To the foregoing account may be added 
certain very important documents relating 
to the West Point chain, including the 
terms of contract and specifications for it, 
found among the papers of Governor Geo. 
Clinton, of New York, which are now be- 
ing published volume after volume. I am 
not aware that these authentic records 
have ever before been connected with a 
narrative of the chain. 

The following letter explains itself: 


“Fishkill 3rd Feb’y 1778 
“Tuesday Even’g.” 

“Sir, I have the Honour to inclose your 
Excellency a Copy of the agreement en- 
ter’d into with the owners of the Sterling 
Iron-works, and wish that it was better, 
on the Part of the States. Haux was got 
Home which encreased the Difficulty 
However, I did the best I could, and hope 
that it will meet with your Excellency’s 
Candour as well as that of the Legisla- 
ture, in general. 

“They want 8 or 10 Hands to blow and 
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strike till they can call in others to sup- 
ply their Places. But mean to pay for 
their Labour. In the Morn’g I shall apply 
to the General for them. 

“The first exemption was given them 
which I transcribed and inclose a Copy; 
recollecting that there was no Transcript 
kept by your Execllency. There was no 
such Thing as concluding the agreement 
without exempting their Teams for the 
same Time. Nay, they had the assurance 
to demand Exemption for all they should 
hire, which I positively refus’d, telling 
them that they might enable them to sel! 
Exemptions, by giving Certificates that 
Teams were in their Service, when other- 
wise, which they affected to resent. 

“They are in want of two Pr. Bellows 
which will go on to-morrow from here. 

“HucuH HuGuHeEs. 

“P. S.—I wrote to Mr. Thomas Law- 
rence, near Dobb’s Ferry, and late of N 
York, a most excellent workman, to super- 
intend the Chain and Anchors whilst mak- 
ing and hope will accept. m.. 2. 

“His excellency Governor Clinton.” 


“ARTICLES OF AGREEMENT between Noble 
Townsend & Company, Proprietors of the 
Sterling Iron Works, in the State of New 
York, of the one part, and Hugh Hughes 
D. Q. M. G. to the Army of the United 
States of the other Part Witnesseth. 

“That the said Noble, Townsend & Com 
pany jointly and Severally engage to have 
made and ready to be deliver’d, at their 
Works, to the said Hugh Hughes D. Q. 
M. G. or to the D. Q. M. G. of the Middle 
Department for the Time being on or be- 
fore the first day of April, next ensuing 
the Date hereof. or as much sooner as 
Circumstances will admit, an Iron Chain 
of the following Dimensions, and Quality 
that is, in Length five Hundred Yards,— 
each Link about two feet long, to be made 
of the best Sterling Iron, two Inches and 
one Quarter square, or as near thereto as 
possible, with a swivel to every hundred 
feet, and a Clevis to every Thousand W't 
in the same manner as those of the former 
Chain. 

“The said Noble, Townsend & Comp y 
also Engage to have made, and ready, to 
be deliver’'d at least twelve Tons of 
Anchors of the afores’d Iron, and of such 
Sizes, as the said Hugh Hughes or his 
Successors, in Office, shall direct, in writ- 
ing, aS soon as the Completion of tlie 
chain will permit. In Consideration of 
which the said Hugh Hughes D. Q. M. G 
in behalf of the United States, engages to 
Pay to the said Noble, Townsend & Com- 
pany, or their order, at the rate of Four 
hundred & Forty Pounds for every T: 
Weight of Chain & anchors delivered as 
before ment’d; unless the General Regula 
tions on Trade, Provisions, &c. which a: 
now Supposed to be framing by Deputies 
from the United States shall be Publish’d 
and take Effect before the Expiration 0! 
Four months from the Date of this, 
which Case the Price to be only Four 
Hundred Pounds P Ton for the said 
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Chain & anchors.* The Payments, if De- 
manded, to be made in such Proportion, 
as the Work shall be ready to be delivered 
which shall be determin’d in ten days 
after requisition made, by a number of 
Competent Judges, not less than three, nor 
more than five, unconnected with the Pro- 
prietors or the Works, and if Condemn’d, 
to be Compleated at the Expence of the 
said Company, who are also to repair as 
aforesaid, all Failures, of their Work, 
where ever happening, whether at the 
Works, or River, or in extending it across. 

“The said Hugh Hughes also engages 
to procure, of the Governour of this state, 
for the said Noble, Townsend & Comp’y 
an Exemption for nine months from the 
Date hereof, from Military Duty, For 
Sixty Artificers, that are steadily to be 
Employ’d at the said Chain and Anchors 
till Compleated, agreeable to the said Ex- 
emption the said Company complying with 
the Terms thereof, providing also that the 
said Comp’y give the said Hugh Hughes, 
or his successors in office the refusal, by 
Letter, of all the Bar Iron, Anchors, &c. 
made at the said Works in the said Term 
of nine months at the Current Price, un- 
less what is necessary to Exchange for 
Cloathing and other articles for the use 
of the works. 

“It is also agreed, by the said Parties, 
that if the Teams of the said Company 
shall Transport the said Chain or anchors, 
or any part of them, to any assign’d Post, 
they shall receive for such Services the 
same Pay as shall be given by the United 
States for the like. The Teams of said 
Company being Exempted from Impress 


*Irom time to time during the war, con 
ventions of delegates from groups of States 
met to recommend legislation for the regula- 
tion of general prices on grain, manufactured 
goods, labor, transportation, etc. This _ to- 
day seems a flagrant invasion of private 
rights, but circumstances were believed to 
necessitate it. The machinations of engross 
ers, forestallers, speculators, monopolizers, 
ete., closely related to the inflation of the 
currency, sometimes rendered military sup- 
plies so hard to obtain as almost to force dis- 
bandment of the army. 

In 1765-6 the value of bar iron exported 
from the port of New York had been £26 
sterling per ton, and of pig, £7 10s. About 
1775 or 1776, it was £17 (sterling?) for bar 
and 75s. for pig. ‘The usual price of bar in 
ante-bellum days is estimated at $64 a ton, 
referring, perhaps, to Spanish dollars. Be 
fore the close of the war the price of pig had 
been quoted at least as high as £300 per ton, 
in Continental currency. 

The New Haven convention which met about 
the end of January, 1778, recommended that 
the States represented in it enact laws fixing 
the following maximum prices, among others, 
“to be estimated in lawful money at six shil 
lings pr. doar’: Bloomery iron at place of 
manufacture, £48 per ton; refined do., £56: 
pig do., £18; best American manufactured 
steel, fit for edge tools, 2s. per lb.: common 
steel manufactured in America, 1s. 4d. per |b. 
feaming and other land transportation was 


not to be above five-twelfths of a Conti- 
nental dollar for the carriage of 20 hun- 
dredweight per mile, including all ex- 


penses. Without entering into the question 
whether any price-regulating law that may 
have been in force in New York at the time 
of the Sterling contract was binding on the 
government, it could hardly in any event 
have been conclusive as to the minimum rate, 
nor would a subsequent change naturally have 
affected agreements already made. Perhaps 
the Sterling people used the statutory quota- 
tions as an argumentum ad hominum in their 
favor. The price nameu in the contract 
would turn our modern armor plate manufac- 
turers green with envy were they not re- 
minded of the allowance that should pre- 


sumably be made for the inflated condition of 
the currency. 
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by any of the Q. M. General’s Depart’s 
during the space of nine months from the 
Date hereof. 

“Lastly, the said Comp’y engage to use 
their utmost Endeavours to keep Seven 
Fires, at Forgeing, and ten at Welding, if 
assisted with such Hands as are necessary 
& can be spared from the army, in Case 
of their not being able to procure other- 
wise, the said Comp’y making deduction 
for their Labour. 

“In Witness whereof the Parties have 
Interchangeably Subscribed their Names 
this second of February One Thousand, 
Seven Hundred & Seventy Eight, and in 
the second year of American Independ- 
ency. 

“Peter Townsend & in behalf 
of Noble*& Comp’y. 

“Present O. Tillinghast. 

“Copy.” 

In connection with the above is a copy of 
an agreement by Gov, Clinton that sixty 
persons shall be exempted from military 
duty (unless in cases where the whole 
militia of the county are called out) if 
steadily at work on the chain. 

General Samuel H. Parsons wrote Clin- 
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FIG, 2. PORTION OF THE BOOM, WEST POINT. 


ton February [24] 1778: “I intend to- 
morrow to visit ye Iron works & find ye 
situation of the chain.” 

A little later Hugh Hughes wrote Gov. 
Clinton as follows: 

“The Villiage 11th March 1778. 

“Sir, The Letters for his Excellency, 
General Washington, as well as those for 
the Eastward, forwarded immedi- 
ately, by Express. It be the 
General’s [what general’s?] opinion,as well 
as Col. Malcom’s, that the chain ought not 
to be the works are in some 
measure defensible. I shall therefore de- 
cline their Removal till I have the Honour 
of wait’g on Your Excellency again. 

“T intend availing myself of the Teams 
that carry the Salt Provision to Morris- 
town, and have them loaded back with 
Shot &c. from Ogden’s and Hoff’s Works. 

“Mr. Faish [Faesch] tells that he 
has given 50£ P Ton for the Transporta- 
tion of Iron to the River, which is a most 
astonishing price. i 

Finally Goy. Clinton 


were 
seems to 


mov’d till 


mc 


stated in a letter 


to Gov. Trumbull, of Connecticut, May 1, 
1778: “The Chain which exceeds the old 
one in Point of Strength was drawn a 
Cross the River at West Point on the 


30th of last Month.” 
The West Point chain proved final, and 
with its attendant fortifications, kept the 


os) 


river closed through the war. Lossing 
says that Arnold while plotting to deliver 
up West Point wrote André that in order 
to weaken the obstructions he had ordered 
a link to be removed and sent to the smith 
Another, and perhaps a more 
trustworthy, version of this story relates 
it to the chain at Fort Montgomery. 


for repair. 


Legal Notes. 
BY E. P. BUFFET, LL. B. 
SPEEDING UP EMERY WHEEL. 

In the case of Skelton et al. vs. Pacific 
Lumber Company, action was brought by 
a widow and minor children to 
damages for the death of a workman by 
the bursting of an emery wheel in a ma- 
chine shop of the defendant. From the 
statement of facts the following, altho 
disputed, seem to have formed the basis 
of the decision. The general superinten 
dent and manager of the corporation, who 
had authority over the speeds at which the 
machinery should be run, was directing 
the testing of a new shake machine to see 
if the power was sufficient and the ma- 
chine safe. This was done without dis- 
connecting the other machines in the shop 
from the power, and as they speeded up 
the emery wheel burst and killed Skelton. 
The Supreme Court of California has 
affirmed judgment awarding damages for 
his death, and in so doing calls attention 
to the well-settled law fixing upon a prin 
cipal the liability for the negligence of an 
agent to whom he delegates the perfor 
mance of a duty resting upon himself. The 
court implies that if the had 
heedlessly permitted an excessive rate of 
speed the act might have been that of a 


recover 


engineer 


co-employee and the company not liabl 
unless it had been negligent in selecting 
him. But as the engineer was acting un 
der the superintendent's orders it was dif 
ferent. 
the dignity of the office, but the character 
of the act, which determines a vice-prin 


It is not the grade of the service 


cipal, and the superintendent’s authority 
to fix speeds and to test the shake ma- 
chine counted for more than his title. 

The holds that if 
breaking of the wheel was caused by the 


court further the 
catching of the tool deceased was grind- 
ing, between the rest and the wheel, this 
alone would not entitle the defendant to a 
verdict, since the catching might have been 
due to the excessive speed, without negli 
gence on the part of Skelton. 


In this case a verdict of $18,000 damages 
was allowed to stand, the court remark- 
ing, “As compensation to a widow and 
six minor children, we are not prepared to 
say it was excessive.” 74 Pac. Rep., 13 

Inquiry for Catalogs. 

Charles A Francis, Instructor f 
Mechanical Department, Tokyo High« 
Technological School, Tokyo, Jay 


would like American machine tool 
ers to send him copies of their catalo, f 


which he is making a collection 








524 


Proportioning Machine Parts. 
BY HENRY HESS. 

It is a safe assertion to make that the 
dimensions of detail parts of machines in 
general are fixed more or less by rule of 
thumb rather than by any careful analysis 
of the strains that the parts are to with- 
stand. That naturally brings about great 
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divergence in the proportions of quite 
similar elements not only in the practise 
of different shops engaged in similar lines, 
but even in the relative proportions of a 
series of machines built in the same shop. 

Were an entire series of some machine 
designed at one time by the same man, 
there is every probability that he would 
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have the chief dimensions of the main 
parts progress in some fairly regular way 
proportionate to the base size. But with 
the work done by different men and at dif 
ferent times it is not strange that wide 
divergence from such regularity and uni- 
formity creeps in. It is so much easier, 
and so much quicker also—and no “un- 
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productive draftsman” ever did work fast 
enough anyway—to rely on personal judg- 
ment and recollection rather than hunt up 
and compare with the dimensions of ma- 
chines on either side of the one in hand. 
The results can be seen in Fig. 1; that 
gives the greatest surface speed at the 
largest swing of a series of certain special 
lathes for turning hard materials at slow 
speed, and also the countershaft revolu- 
tions per minute. The dotted lines con- 
nect points from the practise of one of our 
best known shops. It is really difficult to 
see any justification for the very erratic 
course of these lines. The same thing 
holds for Fig. 2 that gives the maximum 
gross pull. That such erratic proportion- 
ing is not necessary is shown by the fact 
that in redesigning the series the full hori- 
zontal lines shown on the diagram were 
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found to be quite realizable without caus- 
ing trouble in the proportioning of other 
parts. In determining on the new dimen- 
sions a small, medium and heavy machine 
were considered, and the sizes for others 
found by connecting the points for these 
three machines. A similar course gives 
good results also when the dimensions 
cannot be represented by horizontal lines. 
but vary with the base size in some simple 
or compound ratio. Fig. 3 gives a few 
main dimensions of a spindle and again 
shows by comparison of the old dotted 
and new straight lines the entire practic- 
ability of substituting a regular grada- 
tion for the erratic one of haphazard de- 
sign. The same may be said of Fig. 4. 
that shows the principal dimensions of a 
series of crossrails. 
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Actual base sizes and types of machines 
are not entered on the diagrams given; 
the dimensions are taken from the actual 
practise of firms who consider such pro- 
portions and sizes as much their private 
property as the more material articles in 
their shops or safes. But even in the ab- 
sence of such information it is clear that 
there is a decided gain if at the outset the 
main dimensions of two or three machines 
are plotted and connected by regular lines 
or curves. Such work will naturally be 
done by the best and most experienced 
man available; then later on, when inter- 
mediate machines are to be worked up, 
men of relatively small judgment can be 
relied on to do the work by simply picking 
sizes out of the diagrams, and thus leave 
the high-priced head man,free to devote 
himself to other matters. The resultant 


++ 
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regularity of practise also has its decided 
value. That not a little time will be saved 
is almost self-evident. 

It may be objected that entire series of 
machines do not, “like Minerva, spring 
full panoplied from the head of Jove,” and 
that practise is continually changing in 
the direction of greater size and weight 
particularly in  machine-tool practise. 
There is no gainsaying that; the course to 
make use of is shown by Fig. 5, in which 
the lower line shows the sequence of sizes 
adopted January, 1895; the upper line 
shows the new proportions that advance in 
practise has shown as desirable by Oc- 
tober, 1902. The full portions of the lines 
show for what machines the dimensions 
were translated into actual practise; a note 
on the diagram instructs everyone con- 
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cerned that when the redesign of old 
machines is carried out, it is to follow 
along the new lines. 

To many there may not be much of 
essential novelty in this, but so surprising- 
ly little use is made of this method of 
securing uniformity of design as to war- 
rant the representation. 





A Compressed Air Motor as a Refrigerator. 

The Revue Industrielle tells of a brew- 
ery in Paris in which the exhaust from a 
compressed air motor is used for refriger- 
ating purposes with quite satisfactory re 
sults. In this case an old steam engine 
with cylinder 17.7 inches in diameter and 
35.4 inches stroke, at 60 revolutions per 
minute drives a dynamo which supplies 
45 arc lamps and 50 to 400 incandescent 
lamps, the horse-power varying from 30 
to 45. The use of an old steam engine, 
with the usual valve adjustment of such 
an engine, although quite common in con 
nection with the compressed air service of 
Paris, is, by the way, not the most eco 
nomical way of employing the air. The 
air comes to the compressor at a gage 
pressure of 71 pounds and at a tempera 
ture of 53 to 59 degrees Fahr., sometimes 
going to 68 degrees; the temperature of 
the exhaust has been as low as —76 de- 
grees, The exhaust pipe discharges into 
the freezing chamber, which is in two 
parts, the first for freezing and the other 
for storing the ice, the entire chamber be- 
ing heat-insulated by blocks of ground 
cork covered with wood sheathing. Be- 
sides these chambers there is a beer cellar 
to be cooled. The pipe, which is 7 inches, 
is enlarged to 15 inches in the wall of the 
freezing chamber. Valves are provided 
for directing the current so that what is 
not required for the refrigeration goes by 
a shorter route to the atmosphere. 

The compressed air costs at the rate of 
4.45 cents per 1,000 cubic feet of free air 
and the consumption per horse-power hour 
is about 847 cubic feet. The cost of the 
compressed air and the running of the 
apparatus is computed to be no greater 
than would be the cost of ice necessary to 
produce the same refrigerative effect, so 
that the entire lighting plant is practically 
operated for nothing. 





Chancellor Day, of Syracuse University. 
had this to say in this city a few days ago: 

“T would send a son of mine to college 
if he was going to drive a humble mule 
through the streets behind a coal cart, be 
cause I would want to have as much dis 
tance as possible between my son and that 
mule 

“The bare chance that there may be one 
inventor in a whole century pays the 
bill of every university, every college, and 


great 


every seminary from the Atlantic to the 
Pacific, from the Northern snows to the 
Southern palms.” 

The college would be likely to develop 
the necessity of looking for another driver 
for the mule. 
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Letters From Practical Men. 


Some Drafting-Room Kinks. 





Editor American Machinist: 

It is quite frequently the case that little 
schemes may be used in a drafting room 
which help a great deal in reducing labor 
and bettering the output. for cross-sec- 
tioning there is nothing better or quicker 
than a 4-H pencil rubbed on the dull side 
of the tracing cloth. It is much better 
than ink hatching, because it is easily 
erased when it is necessary to make cor- 
rections, and dimension figures can be 
placed right over sections and print dis- 
tinctly. I have tried both the dull side 
and the glazed side of tracing cloth, and I 
used the dull side for quite a time in my 
office, but have come to the conclusion 
that the glazed side is the proper side 
upon which to draw. The only advantage 
that I have ever heard claimed for the 
dull side was that it does not have to be 
powdered. Long experience in the use 
of practically every tracing cloth that is 
offered on the market has shown that 
there is more theory than practice in this 
assertion. I never saw a tracing cloth yet 
which could be used upon the dull side 
without dusting it first with some form of 
tracing-cloth powder. 

For erasing ink lines on tracing cloth | 
have discovered that Faber’s Ruby rubber 
fulfills every requirement. It not only 
erases ink from the glazed side of tracing 
cloth with promptness, but leaves a sur- 
face which can be inked without burnish- 
ing and which will not pick up dirt. The 
erasure made with the Ruby rubber is 
scarcely noticeable, excepting when look- 
ing at the drawing at a very acute angle. 

To make tracings lie flat when put in a 
drawer it is an excellent plan to make a 
medium heavy border line on the back 
carrying the ends to the extreme edge of 
the cloth, so that the lines cross at the 
corners. This gives the edges a kink the 
other way and prevents them from rolling 
up. While I'am not accustomed to giving 
manufacturers a free advertisement, I[ 
have seen many schemes for adjustable 
angles and protractors, but not one of 
them is nearly so convenient as the Brown 
& Sharpe draftsman’s protractor. This is 
an instrument that can be used either side 
up, is extremely accurate and can be set 
without difficulty to five minutes of arc. 

I note in a letter from Mr. Lyne, at 
page 318, that he favors beginning the 
graduations of a draftsman’s scale at the 
extreme end instead of about 14 inch from 
the end, and wonders what is the reason 
that manufacturers do not graduate from 
the end. It would seem that the reason 
would be only too apparent, as no matter 
how careful a draftsman may be, he will 
occasionally drop a scale on the floor, and 
nine times in ten it will fall on the corner, 
damaging the graduations if at the end. 
For myself, I have no use for anything but 
a steel or brass scale, and I prefer the tri- 
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angular form to any other. A measure- 
ment can be very accurately and quickly 
made by sliding a needle or pin down the 
graduation groove. I always keep a paper 
of black-headed mourning pins among my 
supplies and use them, for laying out work 
with the assistance of a triangular scale. 
Not nearly such accurate work can be 
done with a pencil as with a needle point, 
and the latter has the advantage that it 
does not wear out rapidly or break off at 
the slightest provocation. Save me from 
the celluloid-faced rule. I havea slide rule 
knocking around my office, on which the 
celluloid facing has come loose and has 
shrunk nearly 3-32 inch in a length of 
about 10 inches. 

I am rather at a loss to understand why 
an up-to-date draftsman will stick to the 
out-of-date T-square, especially on long 
drawing boards. In my estimation they 
are even worse than a nuisance, and some 
four years ago I fitted up all my drawing 
tables with the wire-controlled parallel 
straight-edge, the advantages of which are 
many. 

There has been a great deal of discus- 
sion in the AMERICAN MACHINIST regard- 
ing the numbering of parts. I make de- 
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factory for show drawings and will not 
answer. It is next to impossible to get a 
gummed letter on absolutely straight. 

One of the most difficult things for the 
ordinary draftsman to make sightly is the 
top view of the elevation of a hexagon 
nut, particularly if the drawing is to a 
small scale. The best way to draw the 
top view of the nut is as shown in Fig. 1 
The sides of the nut are drawn tangent 
to the inner circle. Too many draftsmen 
attempt to draw the sides to the outer 
circle indicated by dotted lines. This al- 
most always results in making the draw- 
ing lopsided. An elevation of the nut 
where the drawing is anyways particular 
as to appearance should be ‘made as in 
Fig. 2. Make the radius R equal to th 
distance between the two sides of the mid- 
dle flat. Usually this will be the hight of 
the nut. Continue the circle in the pencil 
drawing until it crosses the lines running 
through the centers of the side flats. This 
will give the center of the radius r for 
the smaller circles. I always take pains 
in a drawing of this kind to measure off 
for the center lines of the side flats, other- 
wise the elevation is very apt to look like 
that shown exaggerated in Fig. 3. 
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DRAWING HEXAGON NUTS. 


signs for a great many firms and find the 
favorite method among gas engine and 
automobile builders is continuous number- 
ing. The only valid objection I have heard 
to this is, that it is difficult to get large 
numbers on small patterns. 

Quite frequently I am called upon to 
submit a preliminary drawing in order to 
secure a contract for designs. The better 
the work the better the customer will be 
pleased, particularly in case he is organiz- 
ing a stock company upon the strength of 
the preliminary drawing. In this class of 
work a nicely lettered title is an absolute 
necessity. I have found that the quickest 
way to get out a title is to have it set up 
in type by a printer and then slip it under 
the tracing. It requires some skill, of 
course, to trace printed letters, but the re- 
sults are good and the time of laying out 
is saved. I know that some titles are 
printed directly upon the tracing cloth, 
but unless you have a press in your own 
office this would be out of the question, as 
it is by no means safe to trust a fine draw- 
ing in the hands of a printer. Besides, I 
have found that large printer’s type is apt 
to be very ragged around the edges of the 
letters. I am aware that rubber stamps 
and gummed letters have been employed 
for this purpose, but they are not satis- 


There have been published many schemes 
for saving blueprints that have been over- 
printed and for getting good prints out 
of old paper, but I have not seen the equal 
to the plan of a Chicago concern, which is 
to use a saturated solution of bichromate 
of potash. If a print has been over- 
exposed or “burned,” pouring the bi- 
chromate solution directly upon the face 
of the print will quite frequently save it. 
When using very rapid paper, which in 
bright sunlight prints in from 40 to 50 
seconds, the average run of prints will 
have a greenish hue, but by giving them 
double the usual exposure and then wash- 
ing them with one or two quarts of a sat- 
urated solution of bichromate to a pan of 
water the prints will come out a beautiful 
dark blue. Since hearing of this solution 
I always keep a pan of bichromate of pot- 
ash alongside my blueprint tray to be 
ready in case of accident. By using this 
I have saved many a print that would 
otherwise have been lost from over-expos- 
ure. It is particularly useful on a semi- 
cloudy day when the light is rapidly 
changing, for the sun may suddenly break 
through the clouds and shine upon the 
print, hastening it and very likely burning 
it up. 

A great many draftsmen have abandoned 
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the thumb tack altogether and use the 
ordinary 1-ounce steel tack, as they do 
not interfere with the straight-edge and 
angles as thumb tacks do. In connection 
with these tacks a magnetic hammer is 
very handy and is used by a great many 
draftsmen. A 

One of the greatest mistakes made by 
young draftsmen and one that makes them 
very slow in getting out their work is not 
keeping their pens clean. I have seen 
more than one draftsman fuss with his 
pen to get the ink to flow simply because 
the ink had dried on the pen-points. One 
of the first things a draftsman should learn 
is to wipe his pen every time before laying 
it down. Another advantage is that if 
the pen happens to roll across the drawing 
it will not leave a mark, if it has been 
wiped clean. 

It is amusing to go into some drafting 
rooms and see how many draftsmen turn 
up their noses at curves. I remember 
going into a drafting rooin in Wisconsin 
in which two or three old hands jollied 
me unmercifully about using curves, but 
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“2 Cylinders—Gray Iron” or “2 Gray-Iron 
Cylinders.” While greatly in favor of 
simplifying the work as much as possible, 
I think a little more work in the drafting 
room will in many cases save a lot of mis- 
understanding and confusion in the shop. 
I believe it is better practise to avoid the 
use of dotted lines whenever feasible and 
employ cross-sections instead. This makes 
a little more work in the drafting room, 
but it saves an awful lot of work in the 
shop, particularly the pattern shop. I find 
the use of this method particularly bene- 
ficial when having patterns made at a dis- 
tance, as a first-class patternmaker will 
very seldom make a mistake if he has a 
sufficient number of views. Placing the 
same dimension twice upon the same draw- 
ing—that is, upon two different views—is 
bad practice for the reason that in check- 
ing up or making alterations one dimen- 
sion will be corrected and the other very 
likely overlooked, and it is generally the 
one that is wrong that the patternmaker 
or machinist is likely to use. 

A great deal might be said about sys- 
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pulleys would weigh several tons, and with- 
out tackle it seemed quite an undertaking. I 
had very little time to consider the matter, 
being on my way to the railroad station 
to tike a train, but suggested the following 
described plan, which proved a success, the 
proprietor assuring me that it was better 
than any blocks or tackle he ever used or 
heard of. 

My recollection is that they used six 
pieces of rope of suitable length, 114 inches 
diameter; one end of each rope was made 
fast to an arm of a pulley—these ropes 
being located as nearly equidistant as the 
pulleys on the shaft would permit—then 
each rope was snugly wound around the 
shaft until enough in length had been 
wound so that when unwound they would 
allow the shaft to reach the floor, or other 
arranged support. The other end of each 
rope was then passed up through a hole 
cut through the overhead floor, and made 
fast to a piece of timber, these timbers be- 
ing shimmed up so as to make.all of the 
ropes as nearly uniform in tension as con- 
veniently possible. Of course the holes 
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before I had been there ten days the man 
that had made the most fuss about it 
was borrowing curves of me. 

The practice in various engineering es- 
tablishments is to keep the workman from 
scaling the drawing. While this is stan- 
dard practice in many of the large con- 
cerns there is still too much scaling done. 
I believe every drawing that is dimen- 
sioned should be marked “Work to Fig- 
ures Only” or have some similar inscrip- 
tion, I have been in places where they 
used the system referred to, but when I 
made a drawing to a scale of 2 or 4 inches 
to the foot the head draftsman raised a 
great hullabaloo, and I found that it was 
because the workmen would not be able 
to scale the drawings. 

There is a point in factory drawings in 
which there is a great difference in prac- 
tice, namely, the method of designating 
the number of pieces to be made from a 
detail. Some will call for “2 of this,” an- 


How 


other “2 off” and another “make 2.” 


much simpler it is to write the title thus, 


IMPROVISED HOIST APPLIED TO A LINE SHAFT. 


tems of checking drawings, and while 
practically every designer appreciates the 
necessity of a thorough system of checking 
there seems to have been very little written 
about it in the technical papers. I suggest 
that the systems of checking used in some 
of the larger engineering establishments be 
discussed in the columns of the AMERICAN 
MACHINIST. E. W. Roserts. 





An Improvised Hoist. 
Editor American Machinist: 

I was once called upon to suggest some 
practical way to take down and put up 
a heavy line of shafting, about 150 feet 
long, having a large number of pulleys 
ranging from 2 to § feet in diameter. It 
was the main shaft for a wood-working 
plant. There were no pulley blocks or 
tackle of any description to be had, and 
this shaft must be taken down, some pulleys 
removed, others put on, and be back in 
place between quitting time Saturday night 
and starting up time the following Mon- 


day morning. This line of shafting and its 








through the floor were located directly 
over the point where the loose end of the 
rope left the shaft. Then all the caps to 
the hanger boxes were removed and six 
men rotated the shaft by the rims of as 
many pulleys in the direction to raise the 
shaft out of the boxes, when two other 
men, by using levers swung the shaft clear 
of the boxes; then the men at the rims of 
the pulleys let the shaft rotate in the direc 
tion to unwind the ropes from the shaft, 
which of course lowered the shaft with 
perfect ease and safety. Of course thi 
raising of the shaft was simply a reversal 
of the action of lowering. A portion of 
this shaft was 4 and the balance 3 inches 
in diameter, and they wound some old 
sacking around the 3-inch, so as to make 
it 4 inches where the rope was coiled on it 
Of course they had to arrange something 
for the men to stand on, as they could not 
reach from the floor. 

I have used this plan several times since 
very satisfactorily, and in doing so hav 
not as yet found anyone that had ever 
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seen or heard of its use before, which indi- 

cates that jt is-not generally known, tho 

of course so simple a thing must have been 

used. James Brapy. 
New York. 





Spring Guard for Drawing Cabinets. 
Editor American Machinist: 

The device illustrated is an _ effective 
guard or clamp to prevent the ends of 
drawings from catching when opening or 
closing the drawer. It is particularly good 
when used on shallow drawers. Our fil- 
ing cabinets are made on the “sectional 
bookcase” plan, each section having ten 
drawers, 15% inches deep inside. They ac- 
commodate 100 tracings easily and are 
equipped with this device. The shallow 
drawers give an economy of about 50 per 
cent. in space as compared with most of 
the ordinary cabinets. 

For drawings up to 12x18 inches the 
guards are made of No. 10 coppered iron 
wire, are 7 inches wide and extend 7 
inches from the ends of the drawers. For 
drawings 20x26 to 24x36 inches No. 9 
wire is used, the larger size being 15 
inches wide and extending 7 inches from 
the ends. 

It will be noted that each drawer is 
equipped with a movable spring guard A 
at its front end and a stationary guard B 
at its rear end, Fig. 1. 
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ing sprung apart before inserting into the 
eyes. The manner of operating is shown 
in Fig. 3, where A is thrown outwards, 
clearing the drawer for action and also 
serving as that “third arm’ or hand we 
so often wish for, by holding the tracing 
at a distance from the drawer, permitting 
the boy to use both hands to greater ad- 
vantage when inserting drawings, espe- 
cially when near the bottom. 

In Fig. 2 a section of one of the drawers 
so equipped shows the guards when in re- 
pose. The hump on guard A is bent a 
trifle higher than the top of the drawer, 
so as to gently press against the bottom of 
the drawer above, thus holding the draw- 
ings from sliding when the drawer is 
moved. 

The drawings do not become chafed in 
the least. Geo. K. SMITH. 





Approximating ‘the Ellipse by Arcs of Circles. 
Editor American Machinist : 

The use of circular arcs to form the fig- 
ure of the ellipse may often be advan- 
tageous, as the centers of the sectors may 
be used for drawing parallels to the par- 
ent curve and normals to the curve may 
be easily drawn. I have seen some 
efforts in your pages to show how to 
form the approximate ellipse with a two- 
arc method of construction, but the result- 
ing curve would not be satisfactory, ex- 
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The rear guard is fastened by simply 
‘pressing the ends into holes just a trifle 
smaller than the wire. The front guard 
is secured by two small screw eyes in the 
‘manner shown, the ends of the wire be- 


FIG, 3 
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DRAWING CABINETS. 


cept when the major axis is not much in 
excess of the minor axis. 
Having given the subject some atten- 


tion and having arrived at a satisfactory 


treatment for producing the approxima- 
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tions under consideration, I submit a 
drawing of a three-arc case, believing that 
the method covers general principles of 
construction that will enable the drafts- 
man to increase the number of sectors, 
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THE THREE-ARC APPROXIMATE ELLIPSE. 


and thus meet the requirements of al! 
cases. A rough rule to determine the 
number of arcs suitable to a case is as 
follows: If the axes are as 2 : 1, use three 
arcs; if as 3: 1, use four arcs, and so on, 
and reduce the greater sector from the 40 
degrees shown on the drawing to 35. A 
two-arc case should not exceed an axes 
ratio greater than 1.25: 1, and use 45 in 
place of 40 degrees. 

Referring to the illustration, oa is the 
semi-major and ob the semi-minor axis. 
Draw the sector obc = 40 degrees, and 
through ¢c draw dh parallel to oa. Ond 
as'center, with radius o b, intersect oa in 
j and connect dj produced to /, dl to be 
equal to oa. Draw /h parallel to o b, in- 
tersecting dh in h, then h will be a point 
in the true ellipse. Through ¢ draw ei 
parallel to oa, and with radius ob and 
center e make intersection at k on od. 
Join ek produced to m, em to be equal 
to oa. From m draw mi parallel to o p, 
intersecting e7 in i, then 7 is another point 
in the true ellipse. On bo produced find 
center f for radius to strike arc bh, and 
connect hf. On hf find center n to strike 
arc hi. Make ap = hn and find center r 
on oa that will strike arc np, and join 
nr produced to s; then rsa is the closing 
sector completing the quadrant. 

When the case requires a four-arc treat- 
ment, divide de into three equal parts for 
two parallels in place of one, ei; also 
make sector 0b c = 35 degrees instead of 
40; but for a five-point case or more, re- 
tain the 35 degrees and draw equally 
spaced parallels between o d. 

Orillia, Ont. W. H. Croker 
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Melting Chips in the Cupola. 
Editor American Machinist: 

I have read with much interest Mr. Os- 
borne’s account, at page 441, of his experi- 
ence with the use of gray-iron chips in the 
cupola, as it is quite in line with my own. 
I have put the chips in loosely and have 
confined them in boxes and have tried 
them also in various stages of the charge, 
and have not found that I got enough out 
to compensate for the value of the chips 
when sold to the junk man. 

It has occurred to me since that there 
might be another way out of the difficulty, 
but, not having an opportunity for trial, 
possibly Mr. Osborne might consider it 
worth while. I remember very well that 
the pavements in front of the old L. W. 
Pond Company’s shops in Worcester, 
Mass., were made up of the accumulations 
of chips laid down in place of cinders, 
and that this pavement was of extraordi- 
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nary solidity. You are also no doubt very 
well aware of the compact masses that 
such chips will form if they are allowed 
to get wet sufficiently to rust together. 
Now, might it not be well to convert the 
chips into fairly solid lumps by rusting 
them, possibly accelerating the process by 
the use of sal-ammoniac? 
Henry Hess. 


Editor American Machinist: 

In reading Mr. Osborne’s interesting 
article on melting gray-iron chips at page 
441, in which he calls for others’ 
ences, I would state that in order to dis- 
pose of our machine-shop chips I have 
them placed in old or broken flour barrels, 
etc., and saturated with salt water, made 
by taking about two-thirds of a pint of 
salt to three gallons of water, which is 
thrown in on one-third of a barrel of chips. 
This done, the chips are packed down 
slightly with the end of a stick or other 
pounder to make them lie After 
two more such operations the barrel is 
filled and let stand for three weeks or 
longer to allow the chips to become rusted 
together so that when the barrel is broken 
they are in a solid body. This body is 


experi- 


solid. 


now broken up with iron wedges and a 


BORING 
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sledge to convenient size for charging with 
the pig-iron and shop scrap into the cupo- 
la. We have never been in a position to 
make any tests as to what we procured 
from the chips, owing to the heavy char- 
acter of our heats and castings. If Mr. 
Osborne is in position to test our plan I 
for one would be pleased to hear from 
him through the AMERICAN MACHINIST. 
I would state that care must be taken not 
to use too much salt, as it can do more 
harm than good towards making a com- 
pact body and causing loss by rust. 
Tuomas D. WEst. 





Boring-Bar for Taper Holes, 
Editor American Machinist: 

I was interested in the description at 
page 145 of a boring bar for taper holes. 
Enclosed is a rough sketch I have made 
which I think will show clearly enough 
another for boring a large taper 


device 


a _Aliding Tool Holder * 
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TAPER HOLES. 
hole. This tool I planned and had made 


many years ago, and it does its work well. 
» i ee 





Squaring Mixed Numbers Ending with '4 Mentally 
Editor American Machinist: 

Many draftsmen when required to square 
a mixed number ending with a 14—for ex- 
ample, 3%, etc.—will take time to 
look it up in a table of squares or multiply 
it out, when they could square it mentally. 
Take, for example, 31%’ 12.25. The 
formula tells us that the square of the 
sum of two quantities is equal to the square 
of the first plus twice the product of the 
first and second plus the square of the 
second. The middle term is always equal 
to the integer because 2 * % & integer = 
integer. We have therefore only to square 
the integer, add the integer to the result 
and annex % (the square of 4) in order 
to get the answer. 


9%, 


By the use of this formula we can 
square a number ending with 5—for in- 
stance, to square 65, take 6 as the integer 
and treating the 5 as 14, we square 6 = 36, 
add 6, giving 42, and then annex 1% (.25), 
which is the square of .5, giving 42.25 — 
6.5", and moving the decimal point 4225 = 


65°. O. C. Bornuo rt. 


“the best practise 


High-Speed Steel for Finishing. 
Editor American Machinist: 

We have been experimenting for some 
time with the new high-speed steels, and 
altho we were a little skeptical at first 
about using it for finishing work, we now 
have no doubts about its being just as 
much of a success for finishing as it is for 
roughing. When using high-speed steel 
for finishing we get the best results by 
having a steady stream of oil flowing 
on to the point of the tool, for we find it 
when finishing to keep 
the tool as cool as possible and let the 
work absorb most of the heat, and of 
course the oil produces a_ better finish 
also. 

The material on which we have been 
experimenting is steel of a very hard 
grade, so hard that tools of ordinary tool 
steel will not stand up more than half an 
hour at a surface speed of 25 feet pe 
minute with a feed of 120 per inch and 
Y% inch reduction. This is an ordinary 
roughing cut and will give some idea of 
the hardness of the steel we have to turn 
About .o1o inch is left for finishing, and 
the limit of accuracy is .002 inch with one 
so that the greatest saving by the 
high-speed steel for finishing 
in the 


chip, 
use of the 
is not in the increased speed, 
time saved by the length of ume the tool 
will last. There 
tool and the work is kept more nearly 
by not having to change tools so 


but 
is less grinding of the 


to size 
often 
We also use high-speed steel for thread 
have great success with it 
job of thread cutting 
The 


diameter 


cutting and 
We have a 


is quite interesting 


which 


work is 20 inches 


long and 7 inch with a two 


pitch thread on one end 3% inches long; 


material, hard steel. This thread is 
round, 7-32 inch wide, 3-64 inch deep. 
With tool-steel tools about ten pieces 


could be done with one grinding of the 
taking eight chips at 60 turns per 


Increasing the speed of work to 


tool, 
minute. 
100 and using high-speed steel 100 pieces 


could be done with one grinding of the 
tool, taking six chips. 

When we received an order for 500 of 
these pieces % inch diameter with a 14 
pitch V-thread, instead of the 2-pitch 
thread, we did not expect to have any 
difficulty in cutting the threads until we 
started to cut them, and then we found 
out what we were “up against.” This 
order came in during the week when we 
began experimenting with high-speed 


started to cut them we 
and the best we could 
do was to do two pieces per hour and 
After 


somebody sug 


steels. When we 


used tool-steel tools, 


grind the tool twice on each piece. 
we had tried to cut a few, 
of the 
sO as we were getting desperate w 
tool the 
taken three chips over the piece we knew 
High- 


new steel, 
e hada 


we had 


gested that we try some 


drawn out and by time 


that our troublés were over. peed 
steel had solved the problem 


The first tool made of high-speed steel 
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was heated till the point burnt off and 
then plunged in oil. The second one was 
heated to the same heat and cooled in the 
air blast and from this one we got the 
best results, the work running at 80 rev- 
olutions per minute and taking about 
twelve chips and averaging ten pieces to 
one grinding of the tool, in one case 
doing twenty-one pieces. In doing the 
whole 500 pieces the point of the tool did 
not break off once. Under these condi- 
tions a rate of six per hour was easily aver- 
aged. , PauL WESLEY. 





Reboring a Locomotive Cylinder With an Air 
Drill Drive. 
Editor American Machinist: 

It is, I believe, common practice in loco- 
motive shops, when an engine comes in 
to be repaired, to rebore the cylinders 
without taking them off the engine, which, 
of course, necessitates a special rigging or 
fixture. If all the shops do not follow 
this practise we do, and have done so for 
years. Heretofore we have used a mova- 
ble stand with a pair of tight and loose 
pulleys, but a few days ago, for some rea- 
son or other, that rig was out of commis- 
sion and an air drill was put into service. 
This proved very satisfactory as long as 
the pressure was even. Of course at times 
there would be more air machines, drills 
and hammers in use than at others, which 
naturally affected the speed and power of 
the drill that we used on the cylinder; 
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turned. The cylinder is shown in section 
in order to show the boring bar and arm 
in working position. The bar is driven 
by the train of gears, as shown, reducing 
the speed at which the spindle of the air 
drill revolves, which is 150 revolutions per 
minute, down to about 10 revolutions per 
minute for the bar. The air drill is shown 
connected to the shaft of the first pinion 
merely by a socket. 

The boring arm or star is a single cast- 
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plainly. It will be noticed that the faces 
of these arms are set a certain distance 
back of the radial line; this is to bring the 
tools on the line. The tool-holder is bolted 
on to the arm by bolts running up through 
the slots g and screwing into the holder 
or block, as shown. The tool is in form 
like any common “rooter,” only slightly 
bent, as shown in Fig. 6, with a 3-inch 
hole drilled in the back end and counter- 
bored, through which a screw bolt passes 














FIG. 4 





DETAILS OF CYLINDER REBORING RIG. 







































































FIG. I. RIG FOR REBORING LOCOMOTIVE CYLINDERS. 


but as only very light cuts were taken it 
did not bother us much in the way of 
power. We used a No. 0 (or size 0) 
Little Giant air drill, which at 80 pounds 
pressure produces 34 horse-power, the 
spindle making 150 turns per minute. 
The accompanying sketches will for the 
most part explain themselves. Fig. 1 
shows the forward part of the engine held 
up by four jacks, two on each side, the 
forward wheels having been removed to be 


ing with two places planed or slotted in 
to hold two pieces of steel BB, Fig. 2, 
which act as gibs, these being adjusted to 
the bar by the screws which back them. 
Opposite these pieces is a place cored out 
for a brass nut through which the feed 
screw goes. There is also a hole drilled 
in the casting itself which helps to steady 
the screw. At y is shown a tool-holder 
and a tool in position. One arm is left 
free in the drawing to show its shape more 


going through hole c in the block with 
a nut and check nut on the other end. The 
screw a is merely to take the strain off 
the clamping screws nnn by tightening 
up against a block put in place marked A. 
By means of this it is also easy to move 
the tool out a very little at a time to adjust 
the cut. 

The boring bar is merely a round shaft 
with a groove cut in it for the screw, the 
ends are turned smaller and one end is 
bored or drilled and in this goes a gear 
which meshes with a gear on the end of 
the feed screw which goes in place marked 
E, the center gear being held from turn 
ing; consequently, as the bar rotates, the 
gear on the feed screw travels around the 
center gear, thereby causing an indepen 
dendent movement of the screw which, 
consequently, causes the boring arm to 
travel from one end of the bar to the 
other; there are two pins driven into and 
projecting from the end of the boring bar 
(see Fig. 4) which fit into pin holes marked 
mm in the gear plate, thus acting as key: 
or drivers; the shaft or spindle on which 
is the stationary gear g is independent, so 
that when it is desired to run the arm back 
and forth on the bar the spindle is released 
by means of a clamping device not shown, 
and a hand-wheel is slipped on the bac! 
end, and when desired to put the power 
feed on it is merely clamped tight again. 

The bar runs in two sleeves which are 
held in place in the two end brackets (Fig. 
7) by adjusting screws as shown. 

Providence, R. I. L. E. SALMON. 
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A Jig and a Chuck for the Drill Spindle. 
Editor American Machinist: 

I send you a sketch of a jig for a com- 
paratively simple job. The casting, Fig. 1, 
is to be sized in the holes and tapped to 
pipe sizes as follows: A, 1% inches; B, 
1% inches; C, 1% inches; D, 1% inches; 
E, 2% inches. The edge at E is also 
faced. The work is all done at one fast- 
ening of the piece in the jig, Figs. 2 and 3. 

Fig. 2 is the body or standard of the jig. 
The bottom A is planed and is perma- 
nently bolted to the face-plate of a turret 
lathe. The two grooves / are planed as 
shown. 

Fig. 3 is a slide fitting / on Fig. 2. In 
this slide the piece to be machined is held. 
The end G is forced tight against the bev- 
els D by the two pointed set-screws at the 
opposite end. The slide is located in the 
right position to bring the tools in line with 
the casting holes by spring pin B, holes of 
course being drilled in the slide for each 
position, When the first hole in the cast- 
ing is bored and tapped, simply pull the 
pin and shove the slide along until the 
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to be as extensively used as they deserve 
to be. C is bored to fit the spindle of the 
drill press and is split,so that it will clamp 
securely. B is bored to fit the shanks of 
the tools. A is cast flat on two sides to 
drive the tools, while D is a tool-steel pin 
which is held into a groove in the tool 
shank by the collar 7, holding the tool 
from dropping out. 

To put in the tool, simply raise the col- 
lar and shove the tool in, then let the 
collar drop, and your tool is in to stay. 
When the collar is raised again the tool 
drops out. The principal advantage of 
this chuck is that no wrench is needed, 
and in a majority of cases the tools can be 
changed without stopping the machine. 

Geo. S. Hatey, Jr. 





Laboratory vs. Shop. : 
Editor American Machinist: 

I believe that W. S. Leonard (at 
page 406) has in no uncertain terms fully 
declared and defined the spirit that should 
pervade the atmosphere of all ‘college shops 
and has ably seconded the views of M. P. 
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A SIMPLE JIG AND CHUCK FOR THE DRILL SPINDLE. 


pin drops into the next hole, and so on. 
When one side is finished pull the slide 
out, slip it in the other way and proceed 
as before. 

These castings could have been handled 
in the same jig on a drill press with a 
proper chuck to facilitate rapid changing 
of tools, but we have no press in the de- 
partment with sufficient power to drive a 
24-inch pipe tap. By the method used in 
getting out the piece before the building 
of this jig, work on the castings cost 24 
cents for each. The operator had to do 
one hole in the whole batch and then the 
next hole in all of them, and so on, so that 
if the assemblers were in need of the cast- 
ings they had to wait until the machine 
operator had the entire batch done, with 
the exception of the last hole. By the use 


of this jig one piece is finished before an- 
other is started and at a cost of 12 cents 
each. The jig cost about $5 to build. 
Fig. 4 is a chuck for the drill press and 
adapted for use in connection with the 
above jig. There are modifications of this 
chuck on the market, but they don’t seem 


Higgins who, more than a generation ago, 
conceived and put into successful practise 
what is known as commercial shop work 
in the Worcester Polytechnic Institute. 
The same kind of seed has been planted 
in Cornell and other reputable colleges, 
and from the parent stocks several shoots 
have been transplanted in the secondary 
institutes, manual training schools, and 
trade schools of the country. On the other 
hand, we have reputable colleges, second- 
ary institutes, manual training schools and 
trade schools which pledge their faith and 
stake their reputation on a course of ele- 
mentary and progressive exercises. The 
advantages and disadvantages of each have 
been pretty fully exposed in the conten- 
tions of the representatives of the respect- 
ive institutions and, in the ordinary course 
of events it would be expected that one 
or the other of the methods will change 
since the graduates of all of them com- 
pete in a common field for commercial suc- 
cess. 

It is sometimes rather difficult to define 
exactly what the aim of a college of en- 
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gineering is, or to predict what the end of 
her graduates will be, but it is believed 
that- we all stand on common ground when 
we claim that if the aim of every engineer- 
ing college is to teach her students in a 
scientific manner, then the end of things 
for the students will be most satisfactory. 
The vital question then is, what is the sci- 
entific method? With the two opinions 
referred to above and which are diamet- 
rically opposed to each other, there is a 
third which straddles the issue in a com- 
bination of the other two. One institut- 
tion, teaching her students what is prac- 
tically the elements or fundamentals of 
shop practise, says “amen” with a keen 
satisfaction that they are exercises in the 
laboratories of the mechanic arts. An- 
other institution attempts to teach her stu- 
dents how to work with the purpose of 
accomplishing the degree of work which 
would be expected of a skilled journeyman 
mechanic. And the institution which com- 
bines the practise of the other two pro- 
motes the idea that it is much more scien- 
tific to observe how things should be done 
than it is to literally do them. 

Unless he is a proven prodigy or is un- 
happily blessed with family succession no 
fresh graduate of an engineering college 
expects to be able to assume the respon- 
cibilities of a superintendent, works man- 
ager, or any leading position of a concern 
of any considerable size without having 
a fair amount of field experience. But if 
he is properly constituted with the “get 
there” spirit he will want to learn in the 
shortest possible time all there is worth 
knowing to fit him for an authoritative 
position in the affairs of any engineering 
project which may present itself. 

It is conceded that usually the well- 
rounded man who merits success in any 
profession is the one who knows his busi 
ness at A as well as at Z, and if necessary 
can talk it backwards from Z to A without 
a miss. If this is sound logic it clearly 
means that the essence of the manual 
training course should be taught at some 
period, but, undoubtedly, preferably in a 
regular manual training school or trade 
school If only the bare manual 
training course is taught in a college there 
is an unnecessarily wide gap for the young 
man to span when he emerges from col 
lege halls to be submerged by the exacting 
requirements of the life a hustling manu 
facturing plant. 

If we teach the proper shop course we 
are bound to embody most of and possibly 
more than the fundamental features which 
are taught in the manual training school 
and at the same time the spirit of com- 


course 


mercial life is awakened. 

It is undoubtedly a good thing to start 
a boy right and to start him early and 
perhaps at first give him his food in such 
quantities that he can fully digest it and 
then see to it that whatever he attempts 
to do is rightly done. If it is to be right- 
ly done, a great many things and every- 
thing must be done right; for instance, if 
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a boy is turning a piece in a lathe, it is 
not sufficiently right even if he turns his 
piece perfectly round, parallel, and with a 
satisfactorily finished surface if these re- 
sults are obtained by the use of tools im- 
properly set and ground and, what is so 
unfortunately oftentimes overlooked, at 
time-killing speeds and nibbling feeds. 
Right here it might be stated that it is a 
deplorable fact that many instructors in 
charge of the shops of our engineering 
colleges are deadening the spirit of effi- 
ciency in the student by a woeful neglect 
of the proper adjustment of speeds and 
feeds of his machines. In consequence the 
student has not the first notion of max- 
imum output under the best conditions, 
which is of paramount importance in any 
efficient commercial plant; whereas, in 
these particular features, the field would 
naturally look to the engineering college 
which should be peculiarly fitted for taking 
the initiative in these respects. 

If the laboratory idea is the proper one, 
why should not research work be pursued 
along the lines of testing and developing 
such as high-speed steels, machines exper- 
imentally designed for particular purposes, 
independent machine motor drives, etc. ? 
In other words, why would it not be a 
good scheme to have an operating room 
or a clinic where machine tools and at- 
tachments, jigs and fixtures could be driv- 
en and demonstrated to their maximum 
efficiency under varying conditions, dis- 
sected and analyzed for defective design 
and reconstructed for improved design? 
Is not this more properly the function of 
a college of engineering, the more fitting 
meaning for the term laboratory, and more 
in the spirit of harmony with commercial 
engineering? Why should not the student 
do his elementary work in the manual 
training school, and the engineering col- 
leges require such work for an entrance 
condition? In this way the engineering 
college raises its course in shop work to 
the level of the other courses of the cur- 
riculum. For the manual training school 
to teach a semblance of commercial work, 
as is sometimes done, and for the engi- 
neering colleges to teach the simplest ele- 
ments, as is often done, there is obviously 
an incongruous relation which should be 
adjusted without delay. If the engineer- 
ing college cannot offer her students some- 
thing better than can be had at a well- 
graded manual training school, or if she 
cannot offer her students a course of in- 
struction which is at least abreast of the 
times, it may then be logical to conclude 
that a student is better and more econom- 
ically instructed when he is taken on reg- 
nlar tours of inspection by competent in- 
structors to the near and distant up-to- 
date, enterprising, manufacturing con- 
cerns. 

Usually the college does not expect to 
do much more than to develop a substan- 
tial substructure and a certain esprit de 
corps for her students. In a well-estab- 
lished college the student is well grounded 
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in the substructure, but the esprit de corps 
in a great many cases is false to his future 
interests and a great handicap to the inter- 
ests of his future employers. It is, fur- 
thermore, inconsistent and uneconomical 
for instructors to try to teach students the 
art of making machine working drawings 
—in other words, to make a drawing that 
is the patternmaker’s and machinist’s offi- 
cial order for making the piece which is 
drawn—without a knowledge of all the 
various methods of doing the pattern, 
foundry, and machine work, and doing it 
in the most economical way. Moreover, 
how can a student comprehend in a thor- 
ough manner the advantages of motor 
drive, comparative efficiencies of high- 
speed steels, and the salient points in the 
design of general machinery, when it is 
discussed and analyzed in the lecture room 
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analysis and desire for research and give 
him that broadness and freedom of engi- 
neering ideas which would be respectful 
to the broadest of all professions within 
his range of choice. 

If it seems more exact and more appro- 
priate to speak of laboratory exercises than 
of shop work, then let us be technically 
exact and more broad in our interpreta- 
tion, and not confuse mere manual train- 
ing school exercises with the more appro- 
priate laboratory work of a _ properly 
equipped shop of an engineering college. 

Ithaca, N. Y. C. E. Coovtpce. 





Drawing Miniature Yacht Hulls. 
Editor American Machinist: 
The die here shown was designed for 
drawing up a miniature yacht hull, and, 
as the only press we had for doing the 
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DIE FOR PRESSING MINIATURE YACHT HULLS. 


without a knowledge of the limiting opera- 
ting functions of the machines? 
Undoubtedly, it is often overlooked by 
responsible faculties that shop work has 
a wide and intensely useful interdepend- 
ence with the other engineering courses. 
The results of the training in the shop 
cannot help but permeate and ramify all 
the other engineering courses and either 
chills them with disinterest or half-interest 
or makes them glow with a burning desire 
to compete for something better than has 
been accomplished. Clothe the college stu- 
dent more with this idea that he must 
familiarize himself with and analyze the 
best conditions in modern shop practise, and 
then that there is something still better on 
beyond that he must search for, and, by 
all means, do not hedge or trammel any 
inventive ability whenever it manifests it- 
self, but rather encourage a constant 
growth of development in the power of 


work was a small diemaker’s screw press, 
we designed the die to fit. The stock used 
was sheet copper about 29 Brown & Sharpe 
gage, and the job was long enough so that 
we could erect spring cages on each side 
of the ram slides. The only trouble we 
experienced was in finding the proper 
spring pressure to hold the wrinkles out. 
Referring to the sketches, B is a gray- 
iron bolster die with a steel plate 4 
screwed on the top, the wear all coming 
on this steel plate. Gage pins a held up 
by springs and between which the stoci: is 
laid, are forced down as the punch <e- 
scends. C is a gray-iron punch holder on 
the ends of which are erected the spring 
cages; D is the punch or former proper; 
E is the pressure plate. The end view / 
of the punch, with spring cages and prvs- 
sure plate assembled does not show 
springs. We found it necessary to mo: 
elliptical springs on the front and back 
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prevent the pressure plate from springing 
away from the work, also to get our pres- 
sure more evenly distributed over the sur- 
face. In operation the pressure plate first 
comes down on the blank and holds it as 
the punch descends and draws it to the 
required form. 

In general practise the die would be made 
the other side up; that is, if they had a 
press large enough to accommodate it. 
As it was we had no trouble whatever in 
doing the work in one operation and the 
pieces came out nice and smooth. 

BarLow. 





New Classification of High-Speed Motor Boats. 

A step of considerable interest to all 
persons interested in small speed craft 
was taken on April 5, when the American 
Automobile Association formally assumed 
control of “strictly high-speed motor boat 
racing,’ under a new classification which 
departs entirely from that used by the 
American Power Boat Association. The 
latter organization, as is well known, em- 
ploys a measurement rule under which 
the speed of a boat is supposed to be pro- 
portional to the cube root of the fraction 
formed by the product of the _horse- 
power and the square root of the load water 
line, divided by the midship section. Altho 
very satisfactory for the cruising launches 
for which it was designed, when applied 
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inch net (after deducting internal friction 
losses), and on an assumed piston speed 
of 1,000 feet per minute, which is consid- 
ered to be near the limit of practical oper- 
ation. On this basis a brief calculation 
shows that the rated horse-power is equal 
to just one-half the total piston head area 
in square inches. 

From the complete classification given 
below, it will be seen that if ‘the rated 
horse-power is attained, the result will be 
a line of boats considerably more power- 
ful than anything to which the yachting 
public has as yet been accustomed. 

The unrestricted special class is made 
for the purpose of bringing out a class of 
boats eligible to compete for the Interna- 
tional Challenge Cup oe by Alfred 
Harmsworth. 

What the Deal, will be in these 
several classes will no doubt be an inter- 
esting subject for the study of designers, 
tho it may safely be assumed that it 
will not be necessary to build monstrosi- 
ties to reach the limit of power, as the 
technical men who devised the classifica- 
tion based their work throughout on data 
derived from actual practice. 





Mr. Pole Again. 
It has been some time since our readers 
heard anything from B. C. Pole, Esq., in- 
ventor of Poleforcia. He still lives, how- 


Class Length eg + 
A All boats not over 26 feet, L.W.L. Me cont 3 {t., gin. 30 
B All boats over 26 feet and not over 32 feet, LW.L. i = 50 
i oc 32 oe “ce 40 sé ae ae 9 ee go 
D “ce “oc 40 “ce “é 50 “ec ae 5 ae 6 ** 180 
E ia) “ec 50 oe ce 65 ae “ce 6 ** 6 * 400 
Special No _ No. 
A.A.A, |All boats not over 4o feet over all length of hull. | restriction | limitation 





to boats of high power per unit displace- 
ment, this rule credits them with a speed 
quite a little in excess of what they can 
make, owing probably to the relatively 
much greater wetted surface of these very 
shallow-draft boats, as compared with or- 
dinary cruisers. 

For this reason Lieutenant Charles H. 
Hall and Herbert L. Towle, acting as the 
motor boat committee’s technical advis- 
ers, recommended the abandonmént of the 
time-allowance feature altogether where 
fast boats were concerned, on the ground 
that these craft are still too recent for 
their speed to be calculable with sufficient 
certainty. In its place they advised a 
straight 1. w. 1. classification, with suit- 
able requirements as to minimum beam 
and maximum horse-power. Under this 
classification, the total piston head area 
for all the cylinders is limited, but not the 
stroke or speed, the object being to en- 
courage as much as possible the develop- 
ment of marine motors of high power and 
speed. The nominal power rating under 
the A. A. A. classification is based, for 


four-cycle engines, on an assumed mean 
effective pressure of 66 pounds per square 





ever, and the kind of thinking he is still 
doing on mechinical subjects is clearly 
indicated by this latest effusion which 
comes from him. He writes: 
Those who manufactured the 

tum Engine, and expected it to 
that, fearful commercial swindle the Theo 
ry of Energy made a mistake because it 
really didn’t matter what you showed, or 
what you demonstrated, because the dem 
onstration would always be claimed to be; 
insufficient, and incomplete, in fact the 
statement would stand this way: “I don’t 
care what you show by the Engine it is 
contrary to the Theory of Energy” and 
therefore nothing could be done with the 
Heat Mechanical Motion. But 
within a very few months of the oath: 
of a supposed eminent man; that, you put 
so much energy into a fly-wheel to give it 
motion, and you take out that Energy to 
stop or retard it, purposely conveying the 
idea that something was put in and taken 
out of a cubic nature an infamous false- 
hood, and perjury sworn to, for 
nothing is put into a fly-wheel, injected into 
it, by the mere act of giving it motion, and 
out of the 


Momen- 
down; 


driven 


when 


there is nothing extracted 
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wheel; by, the mere act of stopping or re- 
tarding it. As said before, within a few 
months the Scientific world were allowed 
to see “Radium” discover it. RADIUM 
has always existed as a mineral, and it 
comes out this way and proves exactly 
what I have been saying, that the untrue 
the Theory of Energy was paid for, and 
studied out, and for a purpose, it couldn't 
be otherwise because of RADIUM as it 
was then existing in the ground, the whole 
matter worked exactly this way: Get up 
a wonderful theory, preventing an investi- 
gation of motive Power, we are quite 
willing to pay for it, but it will never do 
to have the theory by itself, we’ve got to 
work up a startling Inventor and he must 
have an extraordinary invention, which if 
actually true, no man would put money tn 
to investigate motive Power, because with 
the Theory of Energy and the Keely mo- 
tor, there was no chance of gaining re- 
muneration to any investment, which 
would go in between these two industri- 
ously worked up and paid for points, the 
Keely motor and the Theory of Energy. 
You see I have been perfectly 
my fight against the theory of 
Energy, and Sir Newton 
big a fool as some latter day gentlemen 
would have liked to make him out to be. 
But it is really 
floundering and trying to get out of the 
blunder, men put 
up as leaders of thought, of gigantic brains 
are suddenly discovering that Creation is 
a fact and the quicker they get out of the 
Theory 
them. 


safe in 


Isaac wasn’t as 


a joke to see how some are 


who have themselves 


Conservation of Energy and the 
of Energy the better it'll be for 
Every Engineer knows that you can drive 
275 


a certain pressure 


a certain steam engine, 
revolutions 
of steam, 80 pounds, 


rate 


say my own, 
a minute at 
and the engines will 
a certain Tlorse Now double 
their speed, but cut the steam pressure in 
half to 40 Ibs and the engines are closely 
the same Horse Not so with the 
great Fly-wheel making 100 revolutions a 


Power. 


Power 





minute; here they are, ten Horse- Power, in 
series as we use them, but the same Fly- 
wheel going 200 revolutions a minute; are, 

Horse Power in the series as we use 
them. I am laughing. And so are the 
3anks, and they are calling in their loans; 
because, they are not going to forget that, 
they might have a lot of stock, and stuff 
left on their hands for their loans, which 
would not realize 33 cents in the dollar, 
on these fact of the Theory of Energy 
proving false 

[It is perfectly safe to say that the above 
is unanswerable for the simple reason that 
it is not understandable.—Ed. ] 

The peculiar fracture of tungsten ste 
is one of its marked characteristics, an 
is not possessed by any other steel. The 
familiar way of characterizing it by th 
steel makers is to call it “silky.” Tl 
appearance is most marked when consid- 
erable carbon, say 1.4 to 1.5 per is 
present. 
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Our Alleged Need of German Guns. 
Referring to the too frequent reports of 
accidents happening to our naval vessels 
when firing their guns at target practise, a 
German military expert is quoted as saying 
things that will not be pleasant to some 
American ears. In effect he says that we 
evidently do not know how to construct 
and use guns, or rather, that we. do not 
know as much about the science of artil- 
lery as is known in Germany, and that as 
it is manifestly unwise to place much de- 
pendence upon our own guns we might do 
well to order some good guns in Germany 
and to have Herr Krupp write on the 
outside of the packages in which they are 
shipped, bitte eilen, or whatever is the 
German equivalent for “In haste.” Of 
course there will be plenty of Americans 
whose ire will be aroused by this and who 
will be for going right over to Hamburg 
and other German ports and giving these 
conceited Germans a practical demonstra- 
tion of the ability of our naval guns to 
inflict more damage in front of them than 
within and in the immediate vicinity of the 
turrets in which they are mounted. This 
would be very rude, however, and a better 
plan would be to find out if possible exact- 
ly whether the Krupp guns do go wrong 
with anything like the frequency that our 
own do, and if they do not then to buy 
some of them and to learn how they are 
made. If we are to have guns we ought 
to have the best there are, and there is no 
manner of doubt that Krupp makes good 
ones. And this brings us again to our 
harmless but. nevertheless interesting hob- 
by on which it has pleased us to take a 
little canter occasionally since the begin- 
ning of the talk about a department of 
commerce and manufactures ten years or 
more ago—why would it not be better if 
all these guns and other things used by 
the Navy and other departments of the 
government were to be made by or under 
the supervision of a department of the 
government devoted to that purpose? This 
department might then be directed by a 
corps of civilian experts and engineers. 
The work of inspection might then be 
done by men trained to do that work 
properly and not quite so easily imposed 
upon as many truth-flavored rumors tell 
us has been the case with young naval 
officers whose turn has come round to be 
“detailed” for inspection duty. One thing 
the most patriotic of us must admit, and 
that is that it is disconcerting to have these 


.fatal accidents happening and to find that 


as a result of them orders have been or 
may be given to reduce the service charges 
of guns below what they were originally 
designed for. It is true enough that all 
sorts of excuses for this can be brought 
forward in view of the very high stresses 
dealt with in modern gunnery, and the 
unknown quantities entering into the prob- 
lem of dealing with modern, high-power, 
smokeless powders; but the main thing 
is to find out whether German guns stand 
up to this better than ours, and if so, why. 
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Report of the Mosely Educational Commission. 

We have been favored with a copy of 
the bulky octavo pamphlet report of 400 
pages which is the outcome of the com- 
mission which was sent to this country 
from England last year by the unique gen- 
erosity of Mr. Alfred Mosely. To sum- 
marize or even to give an adequate idea 
of the contents of so voluminous a docu- 
ment within permissible limits is a most 
difficult task, and we shall not succeed in 
satisfying ourselves in the attempt. The 
object of the commission was to study 
general rather than technical educational 
methods, and while the latter are not ne- 
glected, the bulk of the report conforms 
to the main idea of Mr. Mosely in this 
respect. 

The commission was composed of twen- 
ty-six members, each of whom writes his 
own report, which is, broadly speaking, 
devoted to some special phase of the sub- 
ject, tho the line of demarkation is not in 
all cases a sharp one. In addition to these 
individual reports a brief joint report ap- 
pears in which appear such leading facts 
as the different members agreed upon. 

It should be observed at the start that 
a commendatory and even laudatory tone 
was to have been expected as a matter of 
course. The commission came here to find 
features in our educational methods which 
could be commended to their own people. 
They were looking for the best and they 
found it, and, having found it, they natu- 
rally report upon it, the result being, we 
have no doubt, more favorable than the 
facts justify. For example, in regard to 
labor conditions, to which there are sev- 
eral references, there is no doubt that the 
facts do not warrant the favorable state- 
ments made. The commission appears to 
have discovered the existence of the pre- 
mium plan, and reports upon it as a char- 
acteristic and general peculiarity of our 
industrial establishments, when the fact is 
that that plan is as much and probably 
more widely used in Great Britain than 
here. At the same time, when so many 
agree upon educational features of which 
they are especially able to judge, there 
must be some foundation to their findings 
at least in a comparative sense, while, 
in those things which seem noteworthy 
and even strange to English educators, 
much may be learned of the English point 
of view and hence of English conditions. 

Perhaps the strongest single impression 
made upon the members of the commission 
is the importance given here to education 
as a public matter, to its acceptance as 
necessary to the public welfare and upon 
the liberality or, as it impressed some, 
even prodigality with which it is support- 
ed. Thus one member, when giving the 
cost of the Central High School of Phil- 
adelphia, says, “Such huge figures seem 
almost incredible,” and another says, “The 
expenditure of money on education is gen- 
erous to the verge of extravagance.” 't 
is gratifying, too, to note the appreciation 
of the influence of the public schools in 
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assimilating our population of foreign 
birth or parentage. As one commissioner 
puts it: “The common schools are, as 
anyone who sees them at work can tell, a 
great unifying force in the life of the na- 
tion, always engaged in stamping a mass 
of heterogeneous elements with the hall 
mark of American citizenship.” Even the 
practise of teaching patriotism through 
such exercises as saluting the flag, which 
might well impress those from abroad as 
a piece of jingoism, is referred to with 
commendation. 

Perhaps the next most striking feature 
of these findings is the difference in the 
relation between teacher and pupil as com- 
pared with the condition in England. As 
one member puts it, the teacher is ‘much 
more a class leader than a class driver, 
and in no school did I observe the British 
tendency to regard each other as natural 
enemies.” 

The fact that pupils are willing pupils, 
and that in university life they often make 
great personal sacrifices and, in many 
cases, support themselves in order to ob- 
tain an education is referred to as some- 
thing unknown in England. It is pointed 
out that such students do not suffer in 
social status, and one commissioner says 
enthusiastically, “Such students are the 
very salt of the earth and the nation is 
robust in health which rears such virile 
spirits.” 

The democratic spirit of the schools also 
comes in for repeated reference. One mem- 
ber notes that “in Washington we saw the 
son of the President of the United States, 
two grandsons of the late President Gar- 
field and many children of members of 
Congress sitting and working in the same 
classes as the children of coachmen, gar- 
deners, laborers, etc. Not the slightest 
difference is observed in regard to these 
children ; they mix in the classes and play- 
grounds on terms of perfect equality.” 

Other features which impress these gen 
tlemen as strange are the education of 
boys and girls together, the preponderance 
of women teachers and the comparative 
absence of examinations. In this last they 
refer to the English system of competitive 
examinations by an outside examining 
board which is repeatedly condemned out- 
right. They recognize. of course, our Sys- 
tem of examinations by the teachers, burt 
also recognize its purpose—the determina- 
tion of the pupil’s fitness to pass from one 
grade to another, rather than for the pur 
pose of ranking and classifying the pupils 
of the same grade—and consider it com- 
paratively harmless. 

Considerable space is given to technical 
education, but there is less that is quotable 
than in the reports dealing with general 
education. The reports on technical edu- 
cation are more largely descriptive and 
Statistical than are the others, with fewer 
One mem- 
schools of 
which dis- 


comparisons and conclusions. 
ber finds that “the technical 
America exhibit few features 
tinguish them from our own 


schools of 
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‘the same class,” altho another finds that 


“the numbers of day students in attend- 
ance at these technical institutions demon- 
strate a success beyond anything we know 
of in this country.” Several agree that 
our industrial progress cannot be attrib- 
uted to our educational methods. It is 
pointed out that technical education on a 
large scale is too recent a thing with us 
to have made it possible for such to have 
been the case, altho its importance for the 
future is recognized. One feature of tech- 
nical education here which is emphasized 
by one member is the extent to which 
teachers of engineering engage in outside 
work. Emphasis is laid upon the fact that 
technical graduates find no difficulty in 
securing employment, that employers seek 
their services and that the demand for 
them is greater than the supply. It is 
pointed out, of course, that such graduates 
begin with modest positions and salaries, 
and this procedure is referred to as some- 
thing that is characteristically different 
from what obtains in England, tho what 
the substitute is we are not informed. 

Regarding it, as it is, a distinct Amer- 
ican educational development, we are dis- 
appointed in the amount of space given to 
correspondence instruction, tho what is 
said is distinctively appreciative. 

It must not be inferred, however, that 
the report is uniformly laudatory. On the 
contrary, we find wholesome criticism, 
some of which is no doubt well deserved. 
Thus in the joint report the committee 
“view somewhat with alarm the growing 
preponderance of women teachers.” One 
commissioner finds that “the quality of the 
work is distinctly mediocre. In some re- 
spects probably the average work is better 
than ours, but I saw little or none that an 
English examiner or inspector would call 
good.” : 

One member has a very low opinion of 
our material products, which he set him- 
self to observe as the result in a broad 
way of our educational methods, saying: 
“Workmanship, not is the truest 
reflex of a people—by their works you 
shall know them.” “IT have not been able 
to find any real originality in design, in 
ornament, in anything where the brain, 


words, 


the hand and the higher emotions work 
“Most American products 
used by the million are of a 


together.” 
which are 
much lower grade of form, color and pre 
sentment than 
entrusted by my committee at home with 


our own.” “Having been 
some money to buy examples of American 
products, I had the greatest difficulty in 
finding glass, textiles or even 
printed books which could be put forward 
for students and 


“The general trend is to a 


pottery, 
as attainments to see 
learn from.” 
costly and vulgar magnificence, as seen in 
their churches, hotels, public buildings and 
millionaire homes.” “You see on every 
hand glaring examples of the obvious and 
blessed truth that money cannot buy every- 
thing.” 

While short, perhaps the most wholly 


535 


commendatory note of the whole pamphlet 
refers to the colored schools at Hampton 
and Tuskegee. The author above quoted 
says, “No single thing in our experience 
was so profoundly beautiful and touching 
as this day at Hampton.” 





Reducing the Rolling of Ships. 
At the recent meeting of the British In- 
stitution of Naval Architects a paper was 
read by Herr Otto Schlick on ‘The Gyro- 


scopic Effect of Flywheels on Board 
Ship,” which attracted much attention. 
Herr Schlick’s proposal is to mount a 


heavy flywheel on a vertical shaft in the 
hold of a ship, the supporting frame be- 
ing similar in effect to that of the toy 
gyroscope, in order to lengthen the time 
and reduce the angle of the rolling of the 
ship. The Bessemer Channel steamer of 
twenty years ago was an unsuccessful at 
tempt to apply the same principle to a 
saloon which was hung on trunnions and 
which was to be kept level by the action 
of a gyroscope, and this failure was of 
course brought out in the discussion. Ac- 
cording to Herr Schlick the failure was 
due to the ignoring of certain essential 
principles of gyroscopic action which were 
not then generally understood. Mr. Mac 
farlane Gray predicted the failure of the 
Bessemer gyroscope before it was tried, 
having, in fact, pointed out the principle 
to which Herr Schlick now calls renewed 
attention. Calculations have been made to 
determine the weight of fly 
wheel, and Herr Schlick concludes that in 
a vessel of 6,000 metric (5,905.5 English) 
tons a flywheel of 4 meters (15.12 feet) 
diameter and weighing 10 metric (9.842 
English) tons would have a marked effect. 


necessary 





On Tuesday and Wednesday, May 10 
and 11, Mr. Charles S. Howe will be in 
augurated President of the Case School 
of Applied Science, Cleveland, O. The 
inauguration exercises will consist of an 
address by Dr. Worcester R. Warner, rep 
resenting the Board of Trustees, following 
which will be President 
James B. Angell, President Henry 5S 
Pritchett, John R. Freeman and President 
Thwing, after which President 


addresses by 


Charles F 
Howe will deliver his inaugural address 
There will be an informal luncheon and a 


at the Hollenden. 


banquet 





Our American electrical contemporaries 
will have to hustle. Here is The Electri 
cal Magazine, published in London and 
edited by Theo. Feilden, out with its sec 
ond number (count them) and claiming, 
in large, green letters across the top of 
cover, “Largest circulation in the 
This utterly puts to shame the 


the 
world.” 
best claims of some of our most claimful 
not electrical 


American contemporaries 


also. Dear knows they have been ready 
enough to claim everything in sight 
but none of them, so far as we car 


member, has ever dared to think of 
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Union Engineering Building. 
In ordet to enable thre three national 
¢ ering societies to avail themselves 
! AVE Carnegct ‘Ss on Ot l building fe r 


] te +} 


tel alle ] rary purposes, ere. Ne 
ilerence committee has had drafted a 
neorporating what is known as the 
United Engineering Society to hold the 
property for the societies The bill is vir 
ually a transcription of the act tncorporat 
the Cooper | Wrwon thre purposes he neg 
nost respects identical with regard to 


he public objects of the building 
Phe conference committee has also 


1 11 


ected the following well-known firms of 


rchitects who have consented to join in 
i limited competition for the plans of the 
building, as well as of the Engineers’ Club, 
namely, Carrere & Hastings, Clinton & 
Russell, Whitheld & King, Ackerman & 


Partridge, Palmer & Hornbostel and Lord 


& Hewlett Vhe committee also expects 
to provide itself with a professional ad 
viser whose assistance it will enjoy in 
onnection wit he architectural part of 


ts work. In addition to the six competing 
firms, each of whom will be paid for its 
plans, there will be an open competition 
n which the leading competitors will be 
‘ompensated by four prizes. Tt is believed 


that this mixed competition will furnish 


the committee with a wide range of de- 
irable thing Some of the best firms of 
irchitects do not enter these competitions, 


but it was Mr. Carnegie’s wish that the 


matter should be put on this broad basis 


Some bolts on London bridges have been 
found to have rusted away in twenty-five 


vears from 7x to inch in diameter 
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Some New Things. 
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The Summer School of the State College of 
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For the Regulation of German Patent Attorneys 
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persol ntion,” ete 
1 Off fe dvice nd information 
free of charge, either in general 
) ers to certain publicati n 
Che publication in the editorial part 
if newspapers or magazines of statistical 


compilations or lists of in 


ms taken from the official publica 

pal 
In t connection may not be unin 
eresting to note in view of the advertise 
ments issued by a great many of our trav- 
eling physicians that in Germany it has 


been decided not 


n accord with the dig- 


nity of a physician to put up two signs on 


his house 


\ bill has been hanging fire in the House 


for some time which has for its object the 


Heppenstall Forge 


reimbursement of the 


& Knife Company, of Pittsburg, for a lost 


heck to the amount of $3,048.50. This 
heck was issued in payment for drop ham 
( ind other machinery furnished the 


enal by the above-named 


Rock Island At 
ipanv, when it was doing business un 


ler the f firm name of “The Pitts 


rmet 


rg Shear, Knife and Machine Company 


ec et ee * thrauetls the 

l which check Was 10s thnrougn il€ 

fter it had reached the company, 

\ being by them to the bank 

| ette whic W enclosed was 

( y the ban ) he eck was 

| I i I \\ rT mptiyv 

notif ems n th eck was 
1p It app t I xisti 

{ It ay idet Q 

\ ily p e for the vernment 

Ip te check for an amount 

1 Exce of $2,500, and it appears that 

yw ( e company may 

vet 4 ayn f account for the 

int named by the passage of the 

anal 
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Technical Publications. 
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ival Constructor J. H. Linnard, U.S. N 
| eview t r the America 
(Chamber of Con ree vy Blythe W 
RB il ' eT 
\\ eceived e “third delivery’ 
ection of work on water-tube boilers 
Die Wasserrohrkessel) for war and 
ierchant ships, their construction, opera 
nn, Management and service, by Walter 
Lep ind since his death continued by 


dby C.J. E 
There 


sections in all, and 


Volckmann, of Rostock, Germany 


four or five 


we understand that the price of each 


( whose acceptance implies a subscription 


for the whole work) is 1.50 marks. 


‘X-Rays Simply Explained.” By R. P 
Howgrave-Graham. 93 5x7-inch pages 


with 6 full-page plates and 10 text cuts 


Percival Marshall & Co., London. Pric« 


Ixpence 
Much ha been written on the X-rays 
and of 


grades ot profundit 


have seen nothing which will appeal 
more readers than this unprete 
pamphlet It in explanat f ( 
Ittle that is really known of thx ‘ 
phe n 1 of the X-1 ind of their ex 
perime 1 producti ind for n fac 
excellent illustration f imp vet 
ruly scientifi inguage Beginne 
X-ray work ca no he 
py 
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‘Non Cort IS1VE Nickel Stee Hoiuler 
Tubes.” By Albert Ladd ¢ dy 28 
8xit-inch pages with 4 full-page plates 
Abstracted from the Proceedings of the 
Society of Naval Architects and Marine 
Engineers 
Boiler tubes of nickel steel were first 
made abroad in 1898, and thei inufac- 
ture has now been undertaken in_ this 
country Tests have shown them to be 


more durable than carbon steel tubes in 
le their increased 


the ratio of 2% to 1, whi 


and non-corrosive properties pet 


trengeth 


it the adoption of lighter gages, wit 1 
onsequent reduct in weight, which for 
marine purposes is of obvious importance 
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Drawings” and “Machine Design,’ wl 

have been favorably 1 ewed in these 
columns, are included and, without mak 
ing invidious comparisons, for all th 
parts are good, we may mention as espe 
cially good and thoroughly practical, the 
paper on “Sheet Metal Pattern Drafting,’ 
by William Neubecker, instructor in the 
sheet metal department of the New Y« 


Trade School 





Frank Kempsmith. 


The death of Frank Kempsmith, of Mil 
waukee, which, as noted last week, oc 
curred April 10, comes to the editor of 
this journal as a personal affliction I 
have known him intimately and for many 
years and to have been a shop nate of his 
il 


was a rare privilege. Kempsmith was tl 


kind of man of whom the world never can 





have enough; quiet, unassuming, clean 
minded, honorable and true, he played 
life’s game to the end through all ine 
f vicissitudes, bearing manfully t nost 
trving bereavements d in the end grin 
lv facing a death which for vears he knew 
be inevitable Phe ul f death wa 
sarcoma, on accour f wh ne of his 
eves had r¢ ig 
At thirteen vears of age gan 
mechanical career, and vorkman at 
the hench © ree hl, "sae 
ghly | make 


& Sharp | g noted f high skill 
y ] nt rnd 1 ' vorl 
| We ee ee 

toolmal Sarinetcdas O 1 oe 
vard ecame uper ident of the 


' 1 ' 
the | tel, pe h 9 nstructed there 
lur ng that time Fri m there he returned 
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540 


had 
equipment 
date in 
rearrangement ol 


Dodge & 
with a 
every re 


Conn., has 


entire 


pany, New Ilaven, 


Day go over its 


ringing it up to 
interior 
is contemplated, and it 


view ofl 
spect ‘ omplete 


the shops is probable 


a number of the old machine tools will be re 
placed by modern apparatus Dodge & Day 
have also been commissioned by the Mead 
ville Vise Company, Meadville, Pa., to re 


design a number of its machine tools 


which has 


Crocker 


\ doubling of its capital stock, 


$1,000,000, is announced by 

Company, manufacturer and 
Ampere, N. J The 
Was organized in 1892 by Dr. Schuyler Skaats 
Wheelet Prof. Ih. ¢ 


relatively modest now 


Deen 
Wheeler 


eal engineer, of 


electri 


company 


and rancis rocker, on a 


basis It has fifteen 


San Francisco 


the 


from Boston to 
the 


power apparatus 


branch offices 


and does one of largest businesses in 


Phe capi 
until 


world in electric 
increased, 
$1,000,000 In 


the 


ization several times 


in 1890 it 


was 
had 
rapidly 


become view 


of the business, stock 
holders 


Amount to 


expanding 
now decided = to 
£2.000,000, 


have increase this 


Roller Bearing 
has opened a branch 
Bank Building, 
Mr. John R 
concerns in Pittsburg 


The Ilyatt 
llarrison, N. J.., 
Liod 
in charge of 
the 
using the Hyatt bearings for some years, One 
obtained by the 
thirty 
have 


Company, otf 
otlice at 
People's Pittsburg, Va., 
(raves Some ol 


largest have been 


of the first orders 


Pittsburg 


large 
was the 
the 
They are 


oflice equipment of 

that 
for the 

Buffalo, 


load ol 


about largest 
built 


Steel 


Ineot cars, cars 


ever been Lacka 
and 


200,000 


wanna Company, of are 


built to carry a maximum 


pounds each. This will give a good illustra 
tion of the wide range of applicability of 
Hyatt bearings The bearings furnished for 
these trucks, of which there are eight to 
each, are guaranteed to carry 25,000 pounds 
and to last for four years 
Manufacturers. 

Fire has damaged Neidinger’s machine 
shop, 110 Mill street, Rochester, N. ¥ 

The Wishart Manufacturing Company pro 


poses to build a foundry at Pasadena, ¢ al 


The Pittsburg Lumber Company, Wilming 
ton, N. ©., has lost by fire a large plant near 
there 


Fire has somewhat damaged a plant of the 


United States Heater Company at Detroit, 
Mich. 
fhe Indiana Union Traction Company, An 


derson, Ind., contemplates building repair 


shops. 
The Standard Connecting Rod Company, of 
Falls, Pa., land for an ad 


Beaver has bought 


dition. 
Wm. © 
establishing a 
tady, the machinery to be 
tricity 
rhe 


nore, 


Oneonta, N. Y., is 
Schenec 


Delkamp, of 
book-binding plant at 
driven by ele 
Cork & Seal 


erecting, or 


Company, Balti 
about to erect, a 


Crown 
Md., is 
building. 


Cobb & Drew, manufacturers of rivets, bolts, 


ete., are erecting a new factory building at 
Rock Falls, TL 
The United States Standard Voting Ma 


chine Company proposes to enlarge its plant 


at Jamestown, N. Y. 


Work has commenced on the erection of a 
new building for the Eureka Machine Com 
pany, Havernill, Mass 

The Northern Pacific Railway Company 


build a new roundhouse and car 


Mont. 

Jacques Kahn, plate glass and mirror manu- 
facturer, New York city, has awarded a con- 
tract for a large building. 


Detroit, 


proposes to 


shops in Helena, 


It is stated at Mich., that the 
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American Arithmometer, St. Louis, Mo., will 
establish a plant at that place 
Fire has damaged smelting works at How 


Louis Smelting & Re 


Mo 


ard Station of the St 


fining (ompany, St. Louis, 


The Warwood Tool Company, Wheeling, W 


Va., proposes to build a new 60x450-foot 
plant near Glennova, in that district 

A large flour mill at Miners I’alls, wa., ot 
the Miner-Hilliard Milling Company, ot 


Wilkesbarre and elsewhere, has been burned 


The Palma 


establish a factory at 


1] 


Company, which will 
Waupun, Wis., 


Shoe 


has been 


incorporated with a capital stock of $50,000 
Wim. Iijorth & Co., Jamestown, N. Y., manu 
facturers of wrenches, ete., are to have a 


$5x110 feet, two stories 
Niagara F 
additions re 
for 


new building, 

The 
N. ¥ 
cently 


factory 


Carborundum Company, alls, 


is starting up extensive 


made to its plant, and is planning 
others. 

The Ravine mill at or near 
Mass., owned by the Phoenix 


Company, of Providence, Rhode Island 


woolen Ilamp 


den, Spinning 


has 


been burned 
J. W. Smith and E. P, Elliott, of Chanute, 
Kan., have been looking for a location to 


manufacture brick, and Wellington thinks it 


may secure them 

The Dalton-Clark Stave Company, which 
has plants at Winnfield and Spaulding, La.. 
is to establish another factory at Monroe to 


employ 

The Association, Anderson, 
Ind., has for that place the Neely 
Ralya Cutlery Company, which is said now to 


fifty men 
Merchants’ 


secured 


be at Greenville, O 

Contracts are understood to have been 
signed for the removal of the Edwards Rail 
road Electric Light Company from Cincin 


nati, O., to La Porte, Ind 

Db. M Syracuse, N. Y 
of guns, Toledo, O., and 
tions have been begun whereby his plant may 
be moved to that city 

The Texas & Pacific has let the 
for the rebuilding of a roundhouse and shop 
buildings at Toyah, Tex., to replace those re 
cently destroyed by fire. 


Lefever, of maker 


has visited negotia 


contract 


Bausch & Lomb Optical Company, Roches 


ter, N. Y will erect an office and factory 
building, 40x470 feet in general dimensions, 
three stories and basement. 

Wm. R. Down, of 1050 Penn street, Read 
ing, Pa., is about to establish a plant at 735 
North Tenth street, for the manufacture of 
patent “Composite” twist drills. 

The Shirley (Ind.) Commercial Club has 
closed a deal with the Columbia Creosoting 
Company for the location of its plant at Shir 
ley This will employ 150 men 


The J. G. Brill Company, builder, 
Philadelphia, contemplates alterations and ad 
ditions to its works. Permits have lately been 
obtained to construct a chipping shop, ete 


car 


192 Michigan street 
White Manufactur 
appliances, ete 


building at 
the 


A tive-story 
Chicago, occupied by 
ing Company, 
aunt 


and 
burned. 


gasoline 
brass works, has been 
and M. College, 


Miss., 


Bros., 
The 
Office 


Post 


asked 


Mississippi <A 


Agricultural has 


College, 


for plans and specifications for an engineer 
ing building, a power-house and other struc 
tures 


The stockholders of the Clarksville (Tenn.) 
Button Works have met at T. E. McReynolds’ 
furniture the report of the 
appointed to select a for the 


store to receive 


committee site 
factory 

The Pittsburg Steel Company, of 
and Monessen, Ia., bought 12 
the latter place, as a site for a seamless tube 


Pittsburg 


has acres at 


mill, which is expected to be in operation by 
May 15. 
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The Progressive Union, Columbus, Miss., 
has accepted a proposition of the Kavanaugh 
Company, of Cohoes, N. Y., 


for Columbus a $150,000 knit 


Manufacturing 
thus obtaining 
ting mill 


Straker & Freeman, North Attleboro, Mass., 


jewelers’ forgings, die cutters, ete, have 
bought land adjoining their factory, and it is 
supposed that they did this with the idea of 
an extension. 

The Angola (Ind.) Furnace Company is ne 
gotiating with the Commercial Ciub and the 
Commercial Land & Improvement Company, 
Fort Wayne, Ind., for the removal of the fa 
tory to that city. 

rhe Board of Trade of Apollo, Pa., has a 
cepted the offer of W. H. Graham to locate a 
barrel factory there The concern will be 
known as the Apollo Cooperage Company, 


capitalized at $25,000 


The Vitrified Wheel Company, Westfield, 


Mass., plans fer a factory building, 140x400 
feet, with L 45x40 feet ower will be se 
cured from the new electric power plant to 


be installed by the town 

rhe Metallic 
bridgeport, Conn., is about to 
house, 90x111 feet A 
capable of generating 
installed 


Union Cartridge Company, of 
build a 
turvine equip 
3.000 horse power 


power 
{steam 7] 
ment 
traveling crane 


will be and a he: 


The 
will 


ivy 


Youngstown (0.) Bronze Company 
machine shop in connection with 


the intention to put 


erect a 


its present plant. It is 


up a building, SO0x100 feet, containing a 40 
ton electric crane and other modern equip 
nents. 

The Delaware, Lackawanna & Western, 
is said, proposes to build car shops at Se 
caucus, N. J. There is a prophecy that with 
in a few years the road will build machine 


shops on South Washington avenue, Scran 


ton, Pa 
y. © 
ested in 


Curran, of Marion, Ind., is inter 
the Taylor Manufacturing Company, 
which will locate a factory at Benton Harbor, 
Mich. He is the manufac 
ture of a weighs its 
contents 


interested in 
which 


also 
Sugar scoop own 

Downie-Wright Manufacturing Company, 
York, Neb., is preparing plans for a new foun 
dry, to be equipped with all modern improve 


ments, such as air hoists, pneumatic ram 
mers and chippers, sand shifters and other 
labor-saving devices. 

The J. Kk. Whitacre Manufacturing Com 


pany, Ill., move its 
shops to Rockford, where it 
buildings with power. 
makes, understand, metal 
hinges and galvanized pipe elbows. 


Sycamore, proposes to 
has secured large 
The company 


goods, such as 


water 
we 


It is now said that the new Mancha Show 
Case Company has arranged to locate its 
plant at Detroit, Mich The president is 


Raymond Mancha; secretary and treasurer, 
Carl N. Adams. Mr. Mancha and Mr. Adams 
will remove to Detroit from Grand Rapids 


The T. R. Almond Manufacturing Com 
pany, of Brooklyn, N. Y., has been incorpo- 
rated under New York laws. The capital 


stock is $65,000 and the directors for the first 
year are T. R. Almond et al. This is evident 
ly the incorporation of the well-known chuck 
manufacturing concern. 

The plant of the Cadillac Automobile Com 
pany was partially destroyed by fire on Aprii 
13 The machine, carpenter, pattern and 
woodworkers’ only damaged by 
water, and are running again. The office 


shops were 


rec 


ords, drawings and furniture were saved 
The warehouse for finished product and en 


gines not injured. Frame, assembling 
and paint departments and the stockroom for 


was 


parts are totally destroyed Work was re- 
sumed as soon as the fire was under control, 
and other quarters were rented, so that all 


departments would be running by April 18. 
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Facing Pipe Flanges in the Field—An Impro- 1 rect neg 
vised But Very Efficient Lathe. 9 
BY E. L. MILLS faced oft at g 

Many of the readers of the AMERICAN od up Fig nging 
MACHINIsT have been much interested by from 1 9 
the “Echoes from the Oil Country” witl ne of the ot f 
the hurry repair work, done under difficu mu¢ ty of 9 
ties and often with little to do with except e pip existing @ 
the know-how, and perhaps an “echo” of wered ar p \ g 9 
a city job which for all practical purposes t if , c nt 
might have happened in the woods will 

\ 
prove interesting . \ 

A pneumatic system for pumping ston 
three shafts and the connecting tunnel of | \ 
the New York aqueduct was to be in lyf \ 
stalled Phe apparatus was designed to go § | 
into one of the shafts which had been fitted = \ 
with two sets of guides for a bailing sys- z- ) 
' ’ 117 W0] ; -_ onire \ 
tom of pumping such as is used in mines SNS \ 
There was 300 odd feet of water in the pa 1 
shaft at its ordinary level when not pumped 
The quantity of water made at the lower FIC I PIPE AND FLANGI 
levels was so great that it was impossible 
to keep the shaft dry with any temporary decided u st spe paper gasket 
apparatus while the permanent plant was 1-32 inch k hicl volve ¢ 
being installed. It therefore became neces flanges 
sary to lower the two sets of tanks form- The nearest tw ips having a suitable 
ing part of the plant with their valves, lathe were USy to tour e work and 
fittings, air and discharge pipes through the nearest av: shop involved a hat 
the 334 feet of water to the bottom of the on a truck « ) 7 ml each way 
shaft. Owing to the conditions surround- which at ci prices mean Out S100 to 
ing the work our apparatus had to be start with, a1 tt he pi got there 

| 
i 
ae 
i 
| 
\ 
—Ssj St 
a 
| 
{ 
| Wy 
a Dbelve 
| | ‘atmagsliaembaadte 
+ = = 
rl I | } N | 
divided into two parts which involved two the _ faciliti¢ were mighty poor 
discharge pipes each of 15 inches diameter. shop, lathe ible of swinging t 

The job I am to describe is the facing b and in a crowded place » crane | 
of the flanges on the thirty four pieces of finally ab ime € ft I e 
pipe which went to make up the two dis- sections en r W to tal 
charge lines The pipe was known as_ them of t h d t. Not 

standard mine pump column pipe and was viting ect, W 
34 inch thick, with heavy gray-iron flanges The re lom lengt! ng 
shrunk on, and the pipe hammered over g from 12 feet t ) feet es, and 




















was 
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nd 
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ever, were used for the block nearest the 
facing head only, the other block being 
left 


pipes 


movable to accommodate the shorter 


Che 


a long pipe in the V’ 


alining of the bar was done 


by placing and run- 


ning two lines parallel with it, one above 


and one at one side, when, with a pair of 


inside calipers from bar to lines, quick ad- 


justment was made The final setting, 
however, was made after a light cut had 
been skinned off the first flange, when 
the pipe was given a half turn, the bar 
was rotated and the difference noted, 
which proved to be about 1-32 inch in the 
width of the flange. A few blows on the 
wedges ilongside the bar boxes and a 
ECE f pastevoard under the rear box 


cured the trouble 
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as many as six pipes being finished in a 
day, but not every 


ilat ges were very hard and the speed of 


day, as some of the 


the bar was pretty high, but with the high- 


speed bar we had a high-speed steel tool 


to do the cutting, shavings coming from 


the steel pipe being blue and hot enough 


to blister 
\n account of all the expense, whicl 


included the steel for tools, the belts, pul 


leys, and boxes for bar, patterns and cast 


the V’s, freight and cartage for 


ings for 
the bar and engine to and from the shop, 


25 miles away, setting up and tearing down 


the rig and every proper charge in the way 
if labor, figured out in the end that each 
flange cost to face just $2.10, which was 
less than two-thirds of what we could 











2 ee 
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Echoes From the Oil Country—The Touchstone 
of Reforms, ‘Will It Pay?’’ 
No, | am not a reformer; that is, not 


of men, 
times that | 


[ have been almost afraid some 
should be classed as a pessi- 
the the hopeless feeling I 


think of the 


mist because of 


have when | things that are 
mechanically right, but which I fear will 


never be tiie things Che things that seem 


mechanically wrong, and which yet are, 
are still more numerous, and seem just as 
fixed in their way of staying with us as 


1 
} 


the good things are in their way of staying 
away 
There 
are done, or not 
decided that it all gets down to 


after all; and that 


may be many reasons why things 


done, but I have about 


one thing 


will it pay? 


ne thing is, 


Ott Rasa |® =) + 
La 


Che facing operation was about as fol 


lows: The pipe was run along the ground 


on wooden rollers, then rolled up two 


planks into the V’s when the clamps were 


put on, and one end faced. The pipe was 


then turned end for end and the operation 
repeated, the turning being quickly and 


easily done by two men. A _ hydraulic 


jack was located at the center of the pipe 


on a plate lying on the ground and _ be- 


tween the I-beams. A piece of wood was 


hollowed out to fit the upper end of the 


jack with a V in its side to take 


upper 


pipe. One man pumped up while the 


other steadied the pipe until it cleared 


everything, when it around 


was swung 


and lowered again, just as quickly and 
with half the noise of the average travel- 
ing crane. 


The rig proved to be surprisingly stiff, 





FIG. 3 PIPE FACING RIG COMPLETE, 


figure it by any other means at our com 


mand. 


Numerous ways other than the one final- 


ly adopted were thought of, but all had the 
of making it 


undesirable feature necessary 


h 


to center the bar and line it up for eac 
pipe and in some of the schemes for each 


The 


fool-proof and the work was about 


flange described 


nearly 


plan was pretty 


as good as that done on the average lathe 





The English language has a busy time 


of it in providing for the new wants of 
The X-rays, the 


lupus, the 


the talkers and thinkers 


Finsen treatment for oper- 
ation of radium for various ailments, and 
what-not—where are the verbs for these? 
\ man is guillotined or hanged; his leg is 
What is it 


when he is rayed, Finsened, radiumed? 


amputated; he is trepanned 


I have always thought that the metric 
system of weights and measures was a 
good thing, and have always wondered 
why “they” did not use it. “IL” did not 
use it because I did not think it would 
pay “me.” When my business gets where 
I think it will pay “me” to use it, it will 
seem very strange to me to find how ob 
stinate many of the rest of the world are 


When the mechanical world is thoroughly 
convinced that the metric system will pay 


“me,” the “me” that is ever present with 


be a landslide 
Tt will not make any 


each one of us, won't there 


toward taking it up? 


difference whether it hurts “them” or not 


When it is theory that confronts us “they” 
seem to be the parties whose interests are 
considered, but when we get down to the 
practical application the question becomes 


“will it pay me?” 
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When these things come up there is one 


e point on the job, of forecasting, that 


is well to remember and that is, “As 
thinketh so is he.’ Can “we” be 


think it will pay 


ome 
Each maker seemed to have 
ywn, and even that one seemed to be 
affair tl 


i sort of movable 





the stock that chanced to be on hand when 
the order was receive Nothing b 
monkKey-wrellk \ a dap tc f t 
iriety, and fir | $ 1 
rencn oft t t 1d with a cheap machine 
hove good monkey-wrench does t off 
‘ ( ppearance ry lifferet S l 
Ils ntnes l ed bolts B Side t t 
a U. S. standard tap would often mal 
ry respectable job of a thread that was 
ose for a V-thread stud or cap screw, 


1 
WOTrTK, 
nad nen ¢ vervbody tha Wa invoos 


ised them.”’ 


One day a nice man called. H« Sa 
ilesman—not one of those jobbing es 
men who sell, or try to sell, everything, 
1t a man t nly sold drills, and taps 
id the gs directly mnecte witl 
hen He sold good good 1 we wer 

n need of some. Among t lers giv 


vas one for some taps 
What else do you want 
That is all this 
All right [ have everything dow 

sut there is one thit 


I ordered them U. S. S. Did vou 1 
ut it down ?”’ 

‘Oh, yes, I have it di 
it to %4-inch 
hand taps. What thread shall I have sent?” 

[ looked at 


ould, but it did not seem to ‘“‘phase” him 


wn just as you 


rave me, Six U. S. S. plug, 


him just as severely as I 
I did not intend that he should escape en- 
tirely. “If I had a big club I think I 
vould be justified in hitting vou over the 
head with it.” 

‘I beg pardon, but 
inderstand.”’ 

‘IT just want to know one thing. How 
nany pitches does vour firm send out for 
4-inch U.S 


Cc? 


Seeing that something was wrong he 


his catalog inswered, 
find 
ind I was no less sur 
‘Really I 


and 


oked in 
ind seemed very much surprised to 
nly one mentioned, 
rrised at the excuse he gave 

] S.S 


lave very little call for | taps, 


[ always supposed that the threads ran the 
same as the others.” 

This was not a very old 
‘ame from the West 
is far East as he 
this I 


salesmen what the proportion of U. S. § 


n, and he 





I think I was about 


Some time 


traveled 


after inquired of several jobbing 


threads was to the whole number they 


sold—that is. on bolts, nuts, cap-screws 
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1 


screws—and they all 


be a quarter 


and set assured me 
that it w 1 not 


of the entire 


numbe1 [ thought there must be a mis 


at _ } 
take somewhere, as | had been sing ? 
; ‘ : . 
evervdo¢ se must surely Dé sing t n 
\ Ss When [ Ke som 
_— 1 found tha ‘ f 
thar +.¢4 + + not 
nem 
i€ ) Ws \ 
l nes we l 
| V-threads w d be sen : 
( I re was specihed i hat 
enic t d i Va rey 
ing 1G 
] 
i l ( 
erty 1 
| \ 

i i i H \ — 
¢ \ 1s m1 ‘ +} 
ety W d copy after them in the 
nec ric WO! ont S 

MN; 
Vi1SS10 \ > ety that \ 
ehte the en wit 1 ou irders 
» the ( be derived from system 
der, unif S dards. « That 
yi eem to be incons nt I will say 
it I adv the formati f su 
— f | 
Cit Vy oe or cii't Ww ¢ 
\ id make I ¢ I int th 
gument S A tne 
Te OW 1 | \ ( 
nror n that it will pav hin 
| ! 
' 
g ( I 
Hunt up meone that vou 1 make be 
VE v1] W he t 
] j 
Vhnho wi 1 oe { Vv r 1 
he jr rener 1<¢ S t NY 
xcuse for ft ¢ nce 











ne that put gv | 
that the ‘ I ard 1! 
italog l } if +t 9 
itely | 1 een t o 
east a semi ed st | 
ed mat r the W ( 
If the people who w id ” 
hese catalogs tention had a 
them in convenient { e to hand 
ind get at, it ht ( heir pu 
se better that the d I wish t 
irge on them, while I know : 
temper and patience for me 
Chi s abou en 
CK OT Cat ) duce \s 
ittle spare time ] \ 
irrange this lot of catalogs tha 
iccumulating and put them in wit! 
ld standbys. Here is a nice 
as a trong bac} nN t. that w 
nd ng Tt’ pape bu 
nough to st nee 
pen half up if en 
10other one on the same subj 
goes into the scrap p le It > twice 
large as +1 e other n — f P f 
make their goods as poor and inconvet 


ient as their catalog is, I don’t want 


lot of these big sheets 


folded several 


fthem. There is a 
that 


times to put them anywhere, that I won't 


of paper have to be 


keep. Some day I may want to know 


W 
SK 
} 
\ 
il 
\ 
\ 


M4 


( 
many 








544 


“I think that part ol the blame tor poor 
catalogs should fall on the printing firms 


They might at least urge the uniform 
sizes. I wish someone could convince 
them that it would pay them to make only 


the good, uniform, convenient kind. But 
what’s the use of talking ?” 

“It may set someone to work that will 
stir things up, and you will have to admit 
that the catalogs of to-day are much bet- 
ter, average, than those of a few 
years ago. You may be getting more than 
your share of the bad ones.” 

As he went out I wondered whether Mr 
Peter Bullock should have received some 
of this poor stuff that came to me, or 


on an 
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The Planing of Curved Surfaces—ll. 
BY HOWARD A. COOMBS. 

Another attachment for doing the same 
kind of work: is shown in Fig. 5, taken 
from a patent to Cockfield & Howe, 
granted in 1882. This attachment consists 
of a standard B clamped to the table and 
having a socket at b, to which is pivoted 
the chuck E in which the work, shown as 
a link or link block, is held, and another 
socket at C to which is pivoted the segment 
K having a groove f therein and a depend- 
ing arm L, the lower end of which has a 
slot formed to embrace a pin supported 
by a bracket M attached beneath the bed of 
the planer. A link H is pivoted at G to 
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and will be elevated as the table moves to 
the left of the full-line position. On the 
other hand, if the link is attached to the 
left of the pivot of the segment K, just the 
reverse movement will take place and a 
concave surface will be planed instead of 
a convex one. 

The attachment shown in Fig. 6, which 
was patented by C. A. Lougee in 1883, is 
like the Griffen attachment, described 
above, in that the tool is moved laterally 
on the crossrail and is governed in 
to 


its 
movement by a guide attached the 
planer table. The guide is, however, an 
improvement over Griffen’s, for it is made 
up of two straight elements, the angular 


1 



































































































































J ce 
= 
yy 3) t 
Hath i t 
S = 1 u 1 
FIG. 5 Cockfield and Howes Planer Attachment 1882 f | 
| 
{ 
| T 
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FIG. 7. PAUL’S PLANER ATTACHMENT, 1885. FIG. 8. GEYER’S PLANER ATTACHMENT, 1887. 
whether he had received his full share. one end of the chuck & and has its other positions of which can be altered to vary 


His experience seems to run quite close 
W. OSBORNE. 


to mine in some lines. 





Reports in the German technical press 
speak with favor of the process of a Mr. 
Gautsch, of Munich, for rendering wood 
and other inflammable materials fireproof. 
The timber is placed in a vessel from 
which the air is pumped and a solution 
of sulphate of ammonia and borax ammo- 
nia then admitted. This enters the 
pores of the wood, and it is said that the 
color, texture or density of the wood is 
not affected, but the wood is at once ren- 
dered fireproof and proof against decay. 


is 


end adjustably clamped in the groove f of 
the segment K. As the table travels the 
segment K will be rocked on its pivot to 
the positions shown in dotted lines in the 
side elevation, and consequently the chuck 
F will be also oscillated. If the point of 
attachment of the link H is axially in line 
with the pivot of the segment KA, there 
will be no oscillation of the chuck, since 
that pivot necessarily moves in a straight 
line; but if the link is clamped to the right 
of said pivot, as shown, the end G of the 
chuck will be depressed as the table moves 
from the position shown in full lines to 
that shown in dotted lines at the right, 


the curve produced instead of the guides 
having to be of the same radius of curva 
ture as the piece to be planed. The guide 
it has two guideways, shown as grooves 3, 
inclined with other and 
adapted to receive studs or rollers k fixed 
upon the table e, and therefore traveling in 
unison with the work f being planed. The 
guide i is pivotally connected with a bar 
m fastened to the tool slide d, which is 
disconnected the usual horizontal 
feeding mechanism, so as to move freely 
along the crossrail c under the action of 
said bar m and guide 7. The 
movement of the two studs A 


relation to each 


from 


rectilinear 
in the in- 
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clined guideway of the guide i will pro 
duce such a movement of the tool carriage 
d on the crossrail that the tool will trace 
a true arc of a circle upon the work. The 
radius of curvature may be varied by 
placing the studs K clear together or far- 
ther apart. The guide may be arranged 
as shown in the end view, to produce a 
vertical movement of the tool, so that it 1s 
fed in a curved path transversely to the 
table, and in this case the guide 2 is pivot- 
illy connected at 4 with the vertically 
movable tool-holder n, and the studs & are 
fixed upon the crossrail c, the usual ver 
tical feed of the holder being disconnected 
and the carriage D being fed by the usual 
feed screw 

Fig. 7, which illustrates an attachment 
for planers patented by T. H. Paul in 188s, 


shows a simple construction which can be 
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simply a tool-holding attachment whereby 
the tool can be swiveled around so as to 
plane a concave cylindrical surface. In 
place of the ordinary tool a bar E is 
clamped on the holder, to the lower end of 
which a face-plate e is pivoted, and on this 
face-plate is supported the _ tool-holder 
proper. The face-plate can be rotated by 
hand or power from the feed rod in th 


cross-rail 


Fig. 9 illustrates the use of a templet 
the cross-rail to directly govern the ver- 
tical movements of the tool as it is fed 


laterally over the surface to be planed. It 
is taken from an 1888 patent to G. M 
Griffiths, and the scheme will be readily 
understood from the drawing, although it 
may not at first sight be apparent why 


j y 


the templet J, with which the guide / just 


back of the t perates, is not 





























FIG. 9. GRIFFITHS’ PLANER ATTACHMENT, 1888 FIG. 10 


applied to any planer for producing curved 
surfaces, such as those required on loco- 
motive links, for example. The construc- 
tion consists of a base plate H clamped to 
the table and carrying a plate J free to 
turn on the same around a vertical axis, 
and on the plate J a transversely movable 
work chuck J, to which the pieces f to be 
planed are clamped. From the chuck J 


extends a bar O, to which is adjustably a 
tached a block M which has a pivotal con 
nection with a block L adjustably clamped 
to a bar K rigidly attached to the planer 
bed. Thus, as the table reciprocates, the 
plate J and consequently the chuck and 
work also are caused to oscillate 

A somewhat different arrangement forms 
the subject of an 1887 patent to C. F. 
Geyer, which is shown in Fig. 8. It is 


\ é f shaping the frame, as 
ndicated in dotte nes, s to leave 
om tor the t to swing around in a 
circle, as where the guides are to be fin 
shed ig machine. By casting the 
trame in the shape shown, it 1s more com 
pact vell as stiffer 

The above instances of curved planing 


ttachments do not by any means exhaust 


the list of patented inventions of the sort, 


ut rv examples of the different 
types of devices which have been gotte: 
up for the purpose, and it would not be 
worth w! \ assuming that the editor 
W ] pe t xtend he cope <¢ f 
his article nclude other devices em 
ploying sin principles. It may be as 
well to mention that a number of attach 
1 ma r planing curved 


ne have been patented, nor 





























shown as exactly concentric with the sur- 
face L to be planed. The reason for this 
is that when the tool is at the higher end 
of the curve, 1. e., near the part marked S, 
it is cutting on the side rather than on it 
extreme point, while at the part 7 the 
actual point of the tool is what does the 
cutting 

The attachment for planing 
guideways of a stationary engine frame 
represented in Fig. 10, which was the in 
vention of H. Haberlin, of Akron, Ohio 
and the subject of a patent granted in 1892, 
speaks for itself and needs little, if any, 
explanation. The feeding of the ordinary 
cks the 
tool-holder H which is pivoted on the sup 
plementary saddle F clamped to the cross 


tool-head L along the cross-rail 


rail. By using this attachment there is ob 














Be 


HABERLIN S PLANER ATTACHMENT 1892 


herein described since 
+} , 14 ¢ ¢ 4 
hey would mn ye OF much interest or use 


e majority of machinists 


Stories which have a familiar sound 
thing else to recommend them, are 


beginning to come in of the unprepared- 


ress of the St. Louis Exposition. The story 
; somewhat different from the usual form, 
in that the buildings are far nearer ready 
than are tl exhibits The buildings in 
i es have been held back, especially 


is to flooring, by the necessity of waiting 





for foundations for heavy machinery. We 


may ( t progre rd completion 
vill now be rapid. It highly gratifying 
to kr that | ited State (,overn 
ent B ling 1 its exhibit bot! 
eady 


we 
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Details of Lathe Spindle Construction, 
BY JOHN RANDOL. 
The No. 5 lathe spindle described in the 
preceding paper is made on common ma- 
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sheet, Fig. 3, so far as machine cuts are 
concerned. It is possible that this routine 
up to operation 13 will be wholly changed 
by the use of a turret machine. 
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steel, and they would spring in hardening 
and sometimes would be broken in 
straightening; they also were often re- 
jected on account of soft spots in the 


























































































































chine tools, as shown by the operation The spindles were formerly made of tool hardened portions. They are now made 
NO. 5 LATHE SPINDLE 
| 
| OPERATION SHEET 
| 
| 
| 
= - — - - — 4 
| 
; ~ | ll bg est 20 angle 84 dia | 
| 
= = a — 
! | r ; 
| bry 
0 SELILSSIDPL LSA SL: WZ Gp Ue J. 
| AF 
VARS YSLE AISI LIDUIT IL SETI SL LLL LULL DIL TLS SIDLAIES [EP Da i ¥ 
7 ’ 12 | XV pul pi 
| I uf t h 
™ 
$$$ $$$ _____— —_— 4 es — —EE 
13 Ha t i 
" = inal 4} — = a 
— | | 
} lt Solder in plugs & center in back rest placing bach. re l 
a | n i uy 
x i 
ee eg Bie bb ay ~ 7 wemingen ” = 
Seco! hip onmrear end.Turn weend for back 1 ) ; 
¥ os x lt 
| cs ——" 4 
| y } 7 = 
aS Es = »S 
as ” ee eS ET AB SLA S 
| « 4 . 45 a cur 
4 Turn front end to 1.46 15 Turn rear end to grinding size and cut tl id for check n 
| 32 thread to inch. 
= —_— . : en osiineiceinatoen — ! 
4 w | > r 
| B _Ai 16 Cut spline for rear bearing pin. 3.24 long, 
| ( = ; » 
| oo = a 4 
1D Drill &-ream front end.(Special taper reamer 
17 Grind pulley size & rear bearing size& rough grind.front 
among mae pied” > ae cee eames ace aeaeea end. Fit rear bearing and grind_to 1.45 front end of spindle 
P 
| “t 
| 3 7 ; f | 
maa | = ee 
6 Drill K ream rear end (Special reamer & countersunk slightly | 18 Grind 3 taper. 
| 
4 
I | 19 Run in. Remove plug 
~ , m 
‘ Rough turn front end I . sa 
——— a = | Fy 
Oe 
120 Grind chuck size.Chuck seat first 4 angle, second 20 angle 
| —-— L — ae | 
| s ; i + P 
Finish tarn front end. Drill for thread to run into 5& 07 dee 21 Grind front end to 1.20 —1.12. 
| | 
| 
| 
— - ooo } a — a J 
| ——— lI| 16 Thr. to ine! 
le | | | 22 Grind index vize.795 and spindle size.62 | 
| 
.. t = EE - an - ] 
9 Thread front end. Face off end of thread & neck shoulder, Neck rear *} Fit chuck pin. | 
nd of front bearing Square thread. Depth 10 gauge, 
} 
f - _ , + —____— ————_ —_——_ _ ; 
| ” « K iI | 
7 } 
| % | 
. = Le 
\t 
}10 Turn taper ving t i ! come 
\ to within.10 of 5 . 
| 
toes eos Soa, 
1 M 
FI¢ 3 LIST OF OPERATIONS ON LATHE SPINDLE. 
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of 35 carbon steel and are hardened by 
the process and apparatus described in 


these columns at page 248 


finishi 





Fig. 3, the spindle ig operation 
sheet, shows the sequence of the twenty 
three handlings of the spindle in process 
of manufacture, and gives the toolmaker 
a clear idea of the machine cuts made on 
the spindle, but does not detail the grind 
ing operations 

[wo other forms of spindles and be 
ings are shown in Figs. 4 and 5, one witl 

‘Y 
a 
SNES 

















STRAIGHT 


bearings, and one with one 


cylindrical 
taper bearing in front, and two taper bear 
ings, separate from the cylindrical spindle 
which they support, 

In Fig. 4 are shown the 
No lathe cylindrical spindle 
In this example the headstock 
same 


real 
Sloan & 


journals 


in the 
Chace 
box-seats 
are cylindrical, and of the diameter 
The spindle is cylindrical, larger in front 


than at the rear, and the spindle end-thrust 


is taken in both directions on square 
shoulders, the spindle end-chase being 
regulated by the split-nut A, which ad 


justs the cone pulley endwise and confines 
the spindle endwise between a hard plate 
secured to the belt-cone end and flanged 


cone-adjusting nuts screwed to the cylin- 


drical outer surface of an outer cone, and 
the spindle nose flange in front. The outer 
box-cone takes the inner box cone in 


which the spindle turns; this inner cone is 


split its whole length on top, and held 
from turning by the straight tit on the 
screw B, seated in the headstock, the 
whole arrangement closing the split inner 


cone on the spindle to take up side-shak« 
and advancing the belt-cone to take up end 


shake. The tail adjustment is similar, tw 
cones relatively adjustable, to close the 
inner one on the spindle, but leaving the 
spindle free endwis« 

This construction tains the straight 


spindle, and also takes care of end-chase 
in good form, while the side-shake take-up 
is as good as can be made. This spindle 


s good, and is also costly, and « 


support i 
mands the best of workmanshi 


Fig. 5 shows the S| & Chace aut 
matic wheel cutte1 nd The w 
spindle, shown in section at the top, is the 
same construction as the No. § lathe spir 
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dle, which has been described Phe ‘ i I 
spindle is smaller, seated in the same he g pe 
stock bore diametet the No. 2 ( Ll and 

It is of the first importance i1 st eng 
that the cutter should hold its p 
lengthwise of the sp e; hence woul 
not d ‘ al ty ne ude the sp de eng : 
; dls ; | Aaron L, Dennison and the Development of 
trom outside to outsidk t ( t | . 
Ee pany American Watch Manufacture. 
dle boxes in the side-shake dius ¢ ; ‘ 
H ect t 
Inge +h 
S done in th \ ) eca . 

How ’ 
le cu spindle is habl wi 1p \, 
\ ig} displace the 

\ ( in 
DY 
1 is. A u 
R 
—Ss } ff ~ 
| — eT / { 
fi 
Q 
T 
824 rw he 
y \+ 
cig ’ tai I { 
g H ¢ t 
i er wat 
«ime ' 
SPINDLE BI Ni g ndre eC al work, and 
! pprent ed him t a watch- 
Space cut in the Wheel enough t pe 1S % lr 1833 he went to Bo 
lo meet the occasion, the cutter spindle perfe himself as a urneyman 
front box is carried out to the left of its wat ake nd shortly after he went 
headstock in a cylindrical threaded nos« ti for himself, but on gave 
- 
which takes the internally threaded and it up to enter the employ of Mes Jones, 
flanged sleeve A, the internal flange abut Low & Ball. While at work here he re 
ting on the spindle nose shoulder, and con ceived the benefit of the advice of Mr 
fining the spindle endwise by embracing Tubal Hone, then considered one of the 
only about % inch of spindle length be finest watchmakers in the country; and it 
tween the sleeve flange and the 45-degree was here in the year 1835 that Mr. Den 
taper of the spindle box Adjustment of nison discovered the inaccuracies of work 
a p————-- - — = Js ry 
2 hddaddidea Mddddddddididddiste g nn Patan is | 
I] ——— ——— ~ 
es a CE itil 
aa EN 
f 

| ape oe ; D 

+ —t Cutter Spindle - ” 

‘ j ~ 
j ¢ nN . 
a { a \ 
_ u*t a atte 
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{ | cE at = + 
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i po Shy | ____ ; 
et Ee TE miter =| 
oe nial A es 
A { 
4. ‘% ( 
B A 
A 
FIG. 5. AUTOMATIC WHEEL CUTTI PINDLI 
the sleeve A is retained by the usual split 1 \ ( 
nut B. The right-hand tail-end of the even the b ( id rtche Ina 
cutter spindle is ground round and paral- letter writt it time he sa With 
lel, and is splined to take the long sleeve ina ye e examined w idle 
C, which has the integral cone C1 formed by \ e reputa rT 
on its left end, and has an inside stud en be 1 t the 
gaging the spindle splin« C is splined t watchr nd 
take the sliding cone C2, adjusted by the t uld 
plit-nut C3, C and C2 being rric b 1 from 
taper seats ? the rou ] irdened I d a \ oO ade ot 
ground box PD ] the headstocl wor OF e Td *+ mean ¢ +} at 
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there is not work in these watches of the 


highest grade possible to carry the fin- 


sher’s art, but errors creep in and are al 
lowed to pass the hands otf competent 
examine! and it needs but slight ac- 


quaintance with our art to discover that 
rade of 


mechanically 


lower g foreign watches are 


the 
hardly a correct in their 
wheelbarrow 
New York 


1839 we again find him in B 


90S- 


onstruction as a common 


From 


ity, but in 


Boston he went to 


ton in business for himself. Here he did 


repairing tor the trade and carried later 


and jewelry, doing 


About 


standard gage and 


i full line of watches 


i thriving business. this time he 


invented the Dennison 
vegan to turn his thoughts upon the manu 
facture of watches on what is now known 
‘interchangeable system.”’ 


use Mr 


is the 
We will here 


words 


Dennison’s own 


“The principal thinking up of the mat 


when I was in business at 


the corner of Bromfield and Washington 


treets, Boston; and many a night, after | 
had done good day’s work at the store 
nd a good evening’s work at home, in re 
pairing watches for personal friends, I 
used to stroll out upon the common and 


give my mind full play upon this project; 


ind now, as far as I can recollect what 


my plans then were as to system and 


be employed, they were iden 
the 


methods to 


tical with those in existence at prin 
cipal watch factories at the present time.”’ 
Mr. Dennison the 


1846, that within twenty years the manu 


predicted, in year 
facture of watches would be reduced to as 
much system and perfection and would be 
carried on with the expedition with which 
firearms were then made in the Springfield 
irmoryv 

friend of Mr Mr 


Edward Howard, a clock and scale maker 


In 1849, a Dennison, 
of Boston, had a long talk with him in 
manufacture of American 


Mr 


Howard in his 


regard to the 


steam fire engines Dennison did not 
with Mr 


manufacture, but 
that 


agree idea of 


engine soon convinced 


him the manufacture of watches in 


large quantities on the interchangeable 
plan would prove a more profitable under 
taking. Mr. Howard soon became as en- 
over the idea as’ Mr 


together they 


thusiastic Dennison, 


and went in search of a 


capitalist who was willing to risk some 


This gentleman 
Mr 


money in the experiment 


was found in the person of Samuel 


Curtis, of Boston, who furnished $20,000 
with which to try the experiment Mi 
Howard's partner, Mr. D. P. Davis. was 
ilso interested in the experiment The 
projectors met at an early date to make 


in regard to the starting of 


the factory and buying the necessary mate 


In quote Mr 


Dennison’s own 


‘T suggested that the first money spent 


a tour of 
districts 


in the undertaking should be for 


observation in the watchmaking 


] 


in England, with a view of ascertaining 


watchmaking 


whether the trade of was 


AMERICAN MACHINIST 

carried on there on the system represented 
to me by English workmen I had employed 
Another 
object I had in view was to find out the 


from time to time in repairing. 


source of supply for the mate 
pp) 


necessary 


such as enamel for dials, jewels, etc.” 


rials, 
Mr. Dennison then started for Europe, 
and, after thoroughly looking over the 
ground, writes: 
‘l found that the matter had been cor- 


‘arrying out their 
had 


the party setting up as a 


rectly represented, but in ¢ 


one-half the truth not been 


that 


system 
told. 
manufacturer 


How 
his Lan- 


pought 


of watches 


cashire movements—a conglomeration of 


rough material and gave them out to A, 
B, C and D to 
how A, B, C 


yvoting certain 
| g 


finished, and 
job of 


train to E, 


have them 


and D gave out the 


wheels of the 
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the ground in Europe, Mr. Howard was 
engaged in erecting a factory, and on the 
Mr 
diately commenced. The 
built, manufactured 
thing started in 1851, and the first watches 


return of Dennison, work was imme 


factory was 


the tools and every- 


were placed upon the market in 1853. The 


company was not a financial success, and 
they finally made an assignment in 1857. 
Mr. Dennison was then employed by his 
successors as superintendenr, filling that 


position until December, 1861 

In 1864 Mr. Dennison interested Mr. A. 
QO. Bigelow, of Boston, in a new factory. 
Owing to the high price of labor at this 
time, Mr. Dennison reasoned that it would 
be better to have certain portions of the 
movements made in Switzerland, imported 
to the United States, ip with the 


and set 























certain other parts to F, and the fusee cut- remaining portions which were to be made 
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FIG NECESSARY SHOP DIMENSIONS FOR BEVEL GEARS 


dial-making, jeweling, gilding, 
down almost 


ting to G, 
motioning, etc., to others, 
the entire length of the alphabet ; and how 
that, taking these various pieces of work 
sober 


to outside workpeople—who, if 


enough to be at their places, were likely 


to be engaged on someone's work who 


had been ahead of them, and how, under 
would take the oc 
to drop into a ‘pub’ to drink 

himself for 


uch circumstances he 
casion ind 


and, perhaps, unfit 


gossip, 
work the remainder of the day. Finding 
condition, as a matter of 
\mericans 


difficulty in competing with the 


things in this 


course, my theory. of not find- 


Ing ally 
( specially if 


English, the interchangeable 


system and manufacturing in large quan- 


adopted, accepted as 


tities was may be 


reasonable 


While 


Mr. Dennison was looking over 


in America. Accordingly, Mr. Dennison 


went to Switzerland, and decided that 
Zurich was the best location He here 


gathered 
set up the trains and sent them to Boston 


the necessary material together, 


swimmingly until 
the 


, 
along 


Everything went 


1866, when the directors of company 


Me lt se. 


watch there 


decided to build a new factory at 
Mass., 


This new idea, 


and make the entire 


however, Mr. Dennison did 


not approve of, as the company was doing 


very well as it was, and the change would 
involve more or less risk Accordingly, 
in a short time he withdrew from the com 
pany. Mr. Dennison remained in Switzer 
land until 1870, having taken a contract 


Mel 


1e company having failed 


to furnish certain material for the 
rose Company. T1 
in 1868, Mr 


ied to interest capital 


Dennison returned to America 


and tr in reviving it. 
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h 


Failing in this, however, he soon went to 


where he interested capitalists, 
fac 
the 


England 
and the plant was purchased and a 
tory was opened in Coventry under 

of English Watch C 
Dennison then Birmingham, 
and 


name the 


Mr 
England, 


ompany 
went to 
in the manufac 
In he 


he firm being known as 


embarked 


turing of watch cases this was 


quite successful, t 


Dennison, Wigley & C He died at his 
home in Birmingham, January 9, 18908 
Bevel Gears With Short Teeth. 
BY ROBERT A. BRUCI 

[he advantage of using a shorter toot 
than that given by the ordinary rules fo 
letermining the addendum of gear teeth 
i Ww pretty well recognized. In spite ot 
the general ackn wledgment tha e use 
ft such teeth is beneficia may be 
doubted whether much headwa is been 
made in this direction. Large machine- 
molded gears, however, are generally 
made with teeth whose addend does not 
exceed one-quarter of the circular tooth 
the cost of the change being ippreciabl 
where old pattern blocks are used, and nil 


where new blocks have to be made. Ef 


for cut spur gears new cutters ld be 
required or at any rate t st of co 

rectly grinding off the ) d ones 
would be a very serious ite ind hence 
exce 1 the case of sp | gears made in 
sumecient quantities to pay tor special cut 
ters, the balance of advantage lies in ad 


herine to established 
field 
cut 


practice 
use of 

Nin 
a templet ma- 


leads t 


however, a for the 


large 


teeth in bevel wheels 


of ten bevels are cut in 


shorter 
out 
shorter teeth 


chine and the use of 


considerable economy in production, as the 
time needed for planing out the shallower 
tooth 
needed for removing the 


space is necessarily less than that 


stock in gears of 
standard proportions. It is not surprising 
therefore, to find that in 
ments it has become a recogni 
to set of 
wheels and another for bevels 


many establish 
red practise 
use one proportions for 


The 


following t 


pro 


portions proposed in the ables 
vased on the 


1 
ara } 
alt t 


assumption that the ad 


dendum can be profitably reduced to one 
itch, the depth be 
ade 5-16 of the 


1 


The proportions which foll 


quarter of the circular p 
low the 


pitch line being n 


ply only to bevel wheels wh 


se 
right angles 
IS quite common to find either 


necessary or insufficient dimensions on the 


drawings of bevel wheels, and even when 

they are sufficient in themselves they ar 

n ilways conveyed in the form most 
h 


readily comprehended and 
rkman. In Fig. 1 


the dimensions given 


ire sufficient to cover all the needs of 
manufacture. It should be noted that ther 
s no logical necessity for the dimension a 


(the but its 


addendum), 
justified by the fact that it is really 
to scribe the pitch line on the blank by 
largest di 


Only tw 


measuring a from the 


than to caliper direct 


are required, viz.: the pitch cone halt is pra ( ifficiently 
angle a, which is wanted for setting the to enable us to wt { iwle 
blank in the gear planer, and the blank ct; f it gent. we » $ 
engle 4, used for turning that portion of ery simple r 
the blank which forms the tops of th 
— , ‘ Yy 
eeth. The angle @ is determined directly 
teeth ' ‘ che Angular increment = a. 
from a table of natural tangents as to \ ; \ 
lows: 
d n ; \ me 1 ot taining the an; 
tan.2a = = = ratio of speeds (1 oe 
D \ ( W on 
where » = number of teeth and d g 2. It e illustrate 
diameter of wheel considered, N num g thicket es Phe 
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ber I t i diameter or iting { 
whee 
The ang ) dit y obt 1 1 
finding th g re el ) a ‘ 
whi h al ended 
dendum a. Now g 
a t 
tan. (f —a 
slant side of cone I 


3ut since a= 
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diameter increment 
Diameter increment = 2 @ (4) 

This may be obtained by inspection from 
Fig 
and one diametral pitch 


i quantity termed the 


cos, @ 


3. Each curve covers all values of @ 
For example, 


half angle of pitch cone 33° diametral 
I a 
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pitch = 3%. Find A on the base line 
giving 33°, and trace vertically to B, where 
the diameter increment is found as 38”. 
The only remaining dimensions that re- 
quire consideration are a and ¢, which will 
be found for the most common pitches in 


the table. 
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Gas as Fuel in Mechanical Heating Processes- 
Why the Dearer Fuel is Often the Best to Use. 
BY EDWARD P. REICHHELM 

Heat is indispensable in the transforma 
tion of metals factor 
which determines the quality of the fin 
The great industries which 


and is the prim 


ished product. 

















Diametral piteh Addendum, a Whole depth, ¢ 
2 3927 .8836 In the case of miter gear we have a= 45° produce steel and other metals and supply 
2y, 3141 .7007 aueuler increment = go° (5) them in merchantable shape have made 
2618 5890 1.414 ” ; notable improvements in their heating pre 
31 2244 5049 Diameter increment = I 44a (6). cesses since natural gas, petroleum and 
4 1903 4417 In each of the diagrams Figs. 2 and 3 producer gas have largely supplanted coal 
5 1571 3535 special lines marked’ “miters’ indicate In the numerous industries, however, 
¢ 1309 29045 these relationships which convert the cruder forms of meta! 
5 1122 2524 Leeds, England nto highly finished merchandise, no sub 
8 0982 22009 ee stantial progress was made until gas blast 
9 0873 1968 In Halifax, Nova Scotia, there is a tele- furnaces became a recognized specialty in 
10 0785 1766 phone to each 27 persons and there is an mechanical engineering, and had demon 
TABLE OF PITCHES, ADDENDA AND DEPTHS OF average of 11 calls per day for each tele- strated that the costliest fuel, which is gas, 
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heating processes when measured by net system in others in the 


results i demand g f ( esulte \ ' 
The quality of most of the highly fin reated a practically new industry, the toft f f t processe 
| ; ent) | 
ished products of steel, as well as other manufacture tf heating t ls, wl 


metals, depends so much upon correct heat- now extensively used wherever metal 

ing that the single item of the cost of fuel transformed ghiy finished merchan fect to oper 
frequently becomes a secondary considera-_ dis¢ field for t f gas 
tion \ ton of coal theoretically contains These modert ating 


28,000,000 heat units, while illuminating onstrated that out of 100 dies not mor ¢ furnaces 





gas contains about 650,000 heat units in than one need be lost in hardening, and in’ econon ] which d t apply 
1,000 cubic feet [he average price of the very important process of annealing  furn t ther f may 
coal may be figured at $4.00 per ton the losses attributabl imperfect annea fly summar follow 

and gas at $1.00 per thousand, hence to ng have almost entirely disappeared | fur ly ut 1 by 
ybtain the heat units contained in a ton Tempering has becor ne of the simplest fect ml ! nfined t 

f coal, about 43,000 cubic feet of gas operations, while formerly regarded 

would be necessary, which would cost f the most difficult and delicate Phe | ' I ed 
$43.00, as against $4.00 for a ton of coal. losses incident t verheating and under bl hich escapes f1 
And yet against these tremendous odds leating in torging, rdening and anneal t n 1 t rough tl 
gas blast furnaces have forced the way _ ing have be: educe: fi 

nto hundreds of factories where they have small percentage, and yet even now gas | t from 
won notable victori ver coal, and are’ furnaces encounter a pe ir aversio1 » ff t p 

now considered indispensable in many in gas bills, and the compensating advantag t w a temperature that 
lustries because they have demonstrated are frequently forgotter { liverted from the work 
that ‘he difference in the cost of fuel is In many heating processe ] 1, And all tion to great 
not only compensated for by a better and only be performed perfectly with ga vel ! nline unif 
more uniform quality of work, but that or crude oil still used, on account of ty t f oxidation, must 
the greater output obtainable at the same the differenc the ist of these crud ! rilv prod nat higher cost t 
labor cost makes the dearer fuel properly fuels as compared with ga Chis diffe: t] ng tet f fuel, paying net result 
used the “cheapest in the end.” ence is indeed great enough so that in tl 


"al heat Pray CeKS ni orges re wer ind ecruder rk ec l and nertr . : . 
Coal-heated  turnac ind forg ire avic and | \ x il and | f Time Saving in Planing 


comparatively inexpensive and use the leum can be used to advantage, but it to . ene ae to be exact, at pa 
cheapest fuel, but require experienced me ilso certain that crude fuels cannot do the < i 21—Henry He presented 
chanics, known as melters, blacksmiths vork of gas in the application of heat with jhe aa heii owing the rel 


hardener and temperer, annealer, etc., to ny degree of precision. Where accurate ,;, oe ee ae cured throug 





handle them. These mechanics earn their graduations of heat are indispensable for » mer nerease in the returt peed of 
wages mainly by their proficiency in the perfect work, gas is the only fuel which is planers : mpared with that derived 
successful manipulation of the fuel and by profitable regardless of its ordinary cost from rrespe iw ratio of reas¢ 
an eyesight trained for judging heats, and This is evident from the fact that to ob- the speed of the cutting strol Neve! 
much time is unavoidably spent in feeding tain the perfect combustion of any fuel, theless there are to-day quite a good mat 
and nursing their fires which, with coal- the air must be supplied to it in precisely person \ ga group of pla 
heated furnaces, requires skill and experi the right proportions, and these must be ers jn operation. will. upon discovering 
ence. At first, therefore, many of these variable according to the temperature re which of the number has the _ highe 


artisans did not favor gas furnaces which quired quick-return ratio, look upon that tool 

apparently made an important part of their lo mix coal and air in proper propor the most efficient of the lot without rea 
acquired skill unnecessary and their ser- tions is manifestly impossible To mix ring for moment that another with b 
vices less valuable, while employers could petroleum and air is much more feasible, slightly faster cutting stroke is really the 
be easily convinced that coal was the but to do it accurately in variable pro more efficient machine. altho its. ret 


cheapest fuel, and that gas furnaces could portions is exceedingly difficult. Only sub speed ratio may be comparatively low 
not be made an economical success stances so much al 


ke as air and gas can be The G. A. Gray Company, of Cincinnat 
Another objection to their introduction mixed pertectly, and in the definite pro has recently issued circular on hig 

was the fact that while an ordinary coal portions required for accurate gradations speed planing which contains some highly 

forge couid be used for a great variety of of heat nteresting reading matter along 

work the use of gas would require several An additional important advantage whicl The circular re n part as follow 

different kinds of furnaces for different the gas fuel affords is, that the proper ‘We are frequently asked, ‘What is the 

perations, and much of missionary work mixture of gas and air can be distributed = « return rat f your 

had to be done before a manufacturer was) at will in a combustion chamber of any | per 


convinced that an expensive outfit of gas desired shape, and that the combustion is ems t 1 that tl ratio determi 


furnaces, using the most expensive fuel, readily confined to the space to be heated the efiicies f planer. and that 
‘ould be made a profitabl investment The abilitv thus to confine the combustion parisor f h rat for t 1) 
This, however, has now been done on an to a heating chamber and t njyect the ndicat their relat | B 


extensive scale, and hundreds of factories mixed fuel just where it is wanted—thu f the iptior I ically wror 
here, as well as in Europe, were eventually + 


nduced to try the new system. This was pace not occupied by the work—produc¢ peer nd itever of the 


| 
done by ascertaining carefully the wants n economy in the use fg vhicl eff 

vf each factory and making experiments mp ble wit ruder fu nd ire f 

- 1 - > | 1 e 1 1 1 q ¢ _" ‘ «1 Pa es , , 
with their special work, for which heating erce re or differen n the itt heed 
devices were then designed, not only with st of ¢ nd other fuel thi wiped 
a view to the utmost economy in gas con ut. It is safe t iv that t vaste of heat \\ 
sumed, but mainly to insure convenience nits in burning coal Rs pet nt.. of 
efficiency and speed of operation rude 175 per cent., and 1 ver 20 per. tur f 4 cient 

The introduction of sucl plant in one ent. in using a good gas 
>| , 











if comparison can be established. Thus, a 


illy more efficient than another with a 


quick return of 4:1 It depends entirely 


AMERICAN MACHINIST 
Some Interesting Milling Machine Attachments De- 
signed and Used in a Jobbing Machine Shop. 

As most of our readers know, Frederick 
Hart, of Poughkeepsie, N. Y., has a ma 


the cutting sp eds are not alike, then 


speeds must be known before a basis 


planer with a quick-return of 2:1 may be 


chine shop especially equipped for doin 








FIG, | HIGH-SPEED ATTACIIMENT AND 


the actual cutting speeds, as may be 

nderstood from the following elementary 

lculation, viz 

“Assuming the cutting speed to be 24 
feet per minute, then a stroke 12 feet long 

made in half a minute; and if the quick 
return is 2:1, then the return stroke is 
made in 44 of 4% 14 minute. Thus, one 
round trip’ is made in ™% + 4 44 min 
ite—r. ¢., at the rate of 80 round trips per 
how 

\ssuming the cutting speed to be 18 

fect per minute, then a stroke 12 feet long 
is made in 12-18 24 minute: and if the 
quick return is 4:1, then the return stroke 

made in 'y of 24 1-6 minute Thus, 
ne ‘round trip’ is made in 24 ++ 1-6 5-6 
linute—t. ¢., at the rate of 72 round trips 
per hour 

‘Similar calculations with various other 
itting speeds and return ratios give the 


its embodied in the following table: 


esi 


Round trips 
per hour 


= 1S tt. se 72 
With a | 50g anda Ae 
cutting | oi jp duick | 5!) a planer a> 

“« ‘ a. oO 
speed ret’rn ‘ makes 

P | go ft. ” 133 

ot ct ’ . 
60 tt. Be 166 
Krom th ibove s plainly evident 

t the cute specd 1s the principal fac 

r in determining and inereasing the eth 
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vices We have shown some of these, 
notably the arrangement by which a 
Brown & Sharpe universal grinder is fitted 
to do surface grinding, and we herewith 
show photographs of some appliances 
fitted to a universal milling machine 
Figs. 1 and 2 show a high-speed attach- 
ment and also a circular milling or divid 
ing table; the latter view showing the two 
attachments dismantled and lying on the 
milling machine table The high-speed 
attachment consists of a long shaft which 
passes through the spindle of the machine. 
The bearing at the front end of the ma- 
chine consists of a taper bronze bush, 
which is slipped into the taper at the end 
of the spindle. That which looks like a 
| 


collar just at the left of this bushing, Fig 


2, is really a nut fitted to the bushing to 
withdraw it from the main spindle. Just 
beyond this bushing, Fig. 2, is shown a 


pulley This pulley has a bushing on 
which it rotates, and the bushing is 


screwed on in place of the nut on the end 


of the main spindle That which looks 
like a hub on the pulley is really a collar 


which is fastened to the high-speed spin 
] 


dle by a set-screw and key and is driven 


from the pulley by means of two pins 


which slide easily in the pulley but are 


tight in the collar. This obviates any end 


thrust due to improperly attaching the 
collar to the high-speed spindle To be 


able to change the cutters without taking 


ut the spindle every time, it was made 























any kind of a piece, 


tandard machine t 


are equipped with a go 





MIVIDING TABLE DISMOUNTED 


sufthMerently long to have a dritt hole out 


side of the bronze bush Chis is plainly 


hown in both of the photographs 


This attachment being entirely inde 
pendent of the overhead arm, the out 
oard center ca ve used in the end of 
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Should it, how 
ever, not be desirable to use the outside 
center and at the 
sonably rigid cutter, a bearing is provided, 
1 and at the 


any spindles or cutters. 
same time have a rea- 


shown on the machine in Fig 


right of the table in Fig. 2, which screws 


on to the nose of the main spindle, and 


AMERICAN 


Fig. 3 shows 
slide working verti 
used for slotting k 
of that nature 

Fig. 4 shows it 


and planing out 
the bore of a piece 
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ittachment with thi engthening piece \ 
uly, when v be etween t ! frat 
V-Wavs nv WwW < d 1 ttacl t g Q 
distance of 33 hes 1 vi 
swiveled t n ok slide of th fran \\ p 
i lined surtace } ut so far addi streng he ¢ 
f work, w has toi s shown by p 














FIG. 3 SLOTTING VERTICALLY. 


has a bearing at its outer end close to the 


end of the high-speed spindle. It is not 
necessary to remove this to change cut 
ters, as the drift can be used through a 


slot provided in this bearing. The pulley 


on the lower stud of the feed gear is 
screwed on in place of the usual nut. The 
whole thing can be put on or taken off 
almost as easily as any cutter arbor 

The dividing table or circular milling 
attachment is so made that it stands very 


close to the platen; there being no bottom 


plate provided for it at all and the platen 
of the machine being made to perform 
this function. Bolted into either of the 


slots of the table is a circular hub; this ts 


made a close fit to the hole in the center 
of the circular table. The casting carry 
ing the worm wheel and dividing plates 
also assists in holding down the table 
There are also provided three or four 
clips which can be bolted in any of the 


slots and so hold down the circular table 
by of the 
clips are made with slots of two widths, 
that 
tight or give it just freedom enough to 
rotate This 
ment, and, not taking up much hight, has 
been found very useful 


means bottom flange These 


so they will either bind the table 


makes a very rigid attach- 


Figs. 3, 4 and 5 show an attachment for 


the larger plain machines, which can_ be 
used for a variety of work that would 
otherwise have to be taken off of the 
platen and finished on some other ma 
chine; which, of course, is all right in 
making machines in large quantities, but 


for tooling an intricate piece of work, of 
which only one is to be made, this attach 


ment becomes very useful 


FIG. 4 


SLOTTING 


AT AN ANGLE 


FIG 5 PLANING HORIZONTALLY 

















FIG. 6. TILTING TABLE FOR UNIVERSAL MILLE! 
just been milled, and all of t W d he iting f being ed im 
on the platen ingula yS1t101 ficient 1 ear th 
No. 5 shows it a horizon position overhe vy the ve streng 
where it can be used as a draw cut el ened Fig. 4 
Referring to Fig. 3, there will be seen ‘ ! ( ( 
standing on the end of the platen two the knee he spindl hown on the 
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table, Fig. 3, are for use in either of these 


lengthening attachments. 


Che tilting Fig. 6, was made be 


tabie, 


many instances work re 


angles to 


Various 


lengthwise This, of course, 


ywrdinarily impossible to do tor any 


is very few of the vertical milling attach 


ments swivel in that plane, so this table 
as shown in the photo 


the links 


vas designed to tilt 
The 


Ol every s 


holes in are drilled 


} 
i 


raph 
intermediate 


g 
f egrees, 


any 


ingle being obtained by laying the link 


igainst the bolts and tightening the bolts 
up. This has been found to hold it suth 
iently rigid for all practical purposes. In 


the bottom of this table are three holes, 


one at each end and one in the middle, of 


the same diameter as the one in the cen 


er of the indexing plate (Figs. 1 and 2), 


ind these will therefore fit over the same 


enter block This has been found very 
eful indeed for milling radi of a greater 
neth than the circular milling attach 
ent will take 


This table is very frequently used for 
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Letters From Practical Men. 


Suggestions for the Man in Charge of the 
Modern Shop, 


rican Machinist: 


Editor Am 


So much has been written about new 


and fixtures, toolroom management, 


tools 


high-speed steels and many other things 


which enter into the make-up of the mod- 
ern machine shop, and so little about the 


l, the 


most important thing of all, manage 
ment of the shop, that 1t seems to me a 
for 


the way ot 


full 


few words in suggestions 
the 
establishment 
the first 


mind, if he 


man who has the charge of the 


would not be out of place 


One of things he should settle 


in his own has ambitions to 


build up a well-ordered organization, 1s 


that the less information in regard to 
sizes, kinds of material, ete., he keeps 
stored up in himself, the better for>him 


and for the shop. The drawing-room 1s 


the place to keep sizes, etc 
Let him give the men under him all the 
leave his 


responsibility possible; it will 











FIG. TILTING TABLE lt 


at right angles to the main platen 
the 


) ting 


ind mounting centers on it, thereby 


iccommodating work which it would be 


difficult to handle otherwise. Fig. 7 shows 
it being used in this way for drilling and 
‘ounterboring the hubs of propeller blades 

What do you think of patenting a hole 
ind making thousands, and probably hun- 
Sim- 
what 


dreds of thousands of dollars on it? 
ply a hole, and that’s all. That is 
was done by the manufacturers of a cer- 
tain style of toothbrush which has a wide 
sale. The hole was drilled in the handle 
of the brush near the end, and with each 
brush was given a little hook, with instruc- 


tions to hang the brush on the hook by 


use of the hole. The thing was widely 
idvertised, with the result that millions 
of the brushes were sold at prices much 
higher than others just as good. The 


patented hole and the advertising did the 
The patent expired a few months 
ago, however, and now any manufacturer 
of toothbrushes with his 


scl 
trick, 


can sell holes 


goods.—Milwaukee Evening Wisconsin. 





AT RIGHT 


. 
TSED 





ANGLES TO PLATEN 


mind clearer for more important duties 
and it will also do the others good. To 
illustrate: The superintendent of an ad 
joining establishment employing one hun 
dred 
very important business not long ago. He 
had to be 


answer a telephone call from his factory 


men or more was at our place on 


excused for a few moments to 


The question was: “Mr a little boy 


has come in with a tin pail and wants to 
know if he can fill it at our water faucet 
as their water pipes have frozen up.” The 
answer was: “Let him have the pail of 
water.” This was a very good man, and 


he would not refuse anyone pail of 


water while he had it to spare; but why 


did he not give his bookkeeper or assist 


ant, or whoever it the privilege ot 


giving it, without <ing his time to an 


-wer the telephons 
should cx 


Che ideal superintendent me in 


in the mornings looking cheerful, say 
“Good morning” to whomsoever he may 
meet, helper or owner. He should insist 
that everyone should be in on time, un 


less hindered by some unforeseen circum 
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stance, and such circumstance should not 


occur often with the same man. He should 
| If he is 


be in on time himself going to 


be late, let him be late an hour or 


It look; bad to see 


more 
him come along from 


seven to fifteen minutes after the othe: 
men are supposed to be at work. It shows 
t bad example, and to me it looks as if he 


lacks vitality if he cannot do what he r 
quires his men to do 


Give a man a job and keep away from 


him until he either finishes o1 


DMDOWUS 
unless he asks for help or information. It 


when a planer hand should have a valu 


able piece of work strapped on his planer 
table and under a very heavy feed some 
thing gives way, and the full contents of 


the table are pushed over the end on to 


the floor as you go by, don’t stop and look 


at him or the debris on the floor; for it 


you are a mechanic yourself you most 


likely know by the sound of things what 
And if 


dent of human nature you know that the 


has happened. you are any stu 
planer hand feels as badly as he ought to 
and also that he will make a more intelli 
gent job of gathering up the fragments i! 
Don't 


It was your own fault; he 


no one is around. blame him fo 


the accident 


was taking too heavy a feed, for he knew 
you liked coarse feeds 
If you select a man to look after a de 


partment, give him all the orders intendec 
Let 


way. If he 


for that department him manage it 


in his own does not do it 


satisfactorily, don’t give orders over his 


head, but get someone qualified for the 


position. 


If the work does not come fast enoug 


do not look displeased and say nothing 


but express your views freely on the sub 


ject to the one responsible 


Never get out of temper lf trouble 


arise so often that it looks as 1f you would 


never have things going right, just kee; 
cool and work away, and if you work 1 


the right direction the troubles will 


Soon 
li appe 
disappeal 


Manage the shop as nearly as_possibl 


iccording to the ideas of the man whi 


wis it, 
bills 


\lways have the 


for it is his shop ind he pays th: 
interests of the shop 


uppermost in your mind; because that 
where you earn your daily bread, and upo1 
the success of the shop depends the happi 
ness of others 


By all 


(if it is 


means se your own personality 


necessary) for the good of the 


shop. If you invent an appliance, tool 


anything, and one of your helpers suggests 
something better, use his idea and let 
yours go. Some will say this is no new 


is not, but it 1s something 


idea. I know it 
new to find a man who will do it. If you 
have a man whose personal convictions in 


regard to methods are so pronounced that 


he is continually opposing tl laid 
the (altho probably 
for 


many of 


Way 


out by management 


not openly), drop him out at once, 


such men (and, fortunately, not 


them survive) verv rarely become willing 
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with improve- 
their useful- 
Such men, if 
good mechanics, are likely to do much bet- 


to co-operate cheerfully 
for that 


ness is greatly impaired. 


ments, and reason 


er in another shop where they are not 


likely to work 


acquainted, and are more 
according to instructions. 


There is no place in the modern machine 


shop for a man who likes himself and his 


own ideas better than the success of the 


establishment of which he is a part 


either visit 


If any of your men are sick, 


them or have someone else do so. If they 





are genuinely sick they will be glad to see 
if they are 
Sick 


just as 


you, and not, you 
ought to be visited 


should 


the 


know it. people 


fitting that you 


ind it Is 


visit your “shop family’ as_ that 
church should visit its members 

Vial said, “If 
fix it.”” That 


helped many a man to be prompt in repair 


Richmond 


needs fixing, 


ing things which needed attention, and 


that same spirit carried through in every 


thing, made the establishment of which he 


was an important factor what it is to-day 
the foremost of its kind in the world 


Considering thi which go 


» make the 


qualifications 


man suc ul in this line of 


cess 
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ADING TAPER 


'TING 


Fi I Sf FOOLS FO THRE 


WORK 
nd 


work (end | Suppose it 1s true in 


ill lines), 1 think there are two which are 
far more important than all others, and 
they are the two possessed by the least 


number of people is generally 


and the second is, losing 


known as “‘push,’ 
your personality for the good of thi 
ganization. 

If an order ts laid on your de 
leave it there until 


you ire tire ) neg 


at it, and it probably g 
waste basket, but attend to it imi hately 
If a man shows y vhere ng off 
little from a pattern, which w | 
ibly require a little of your energy 
nto the cast ind \ I 
patternmaket y ( ( 
three | ec’ ti , mas ed 
+ taotle cas ° ree 
ve will loo t late but go at once 
id have it attended 
is needed it w S n rig 
And in regard to the second qua 
tion, do not be at your dignity w 
suffer and that vour ability to manage the 
shop will be impaired, if it becomes known 
that your ideas have been set aside for 


consent 
CS B.A 


those of someone else your 
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The Setting of Threading Tools for Taper Work. 
Editor American Machinist: 

At page 431 you say, in relation to the 
of the tool for threading 
“We hi 
the proper thing is to set the tool squar 


he center line, 


setting taper 


work ive always maintained that 


with t whether the work is 
straight or taper, and upon consulting the 
Pratt & Whitney Compa 
Mr 


we have l let 


Eccles, the managet 


ter from 








small tool department, in which he takes 
this view etc Mr. | ( states one 
imperfection in the method and one rea 
son why he the better way 
nd you an whiy yuld be 
‘generally Vi i thi 
sake of uniformity 

I think that more weighty an 1K 
reasons must be advanced before the 
“square with the surface’ tool setter 
bandon their practise, because more uni 
formity now results trom thei thod 
than from the other; that is, so far as uni 
formity of product resulting from t 
setting 1s concerned 

An excellent way ‘ e tw ; 
ods 1s by threading work of varying tap 


then c 


extremes,so that the true inwardness of the 
ethods may be mx early discerns 
ve mav selec he curved I e ola \ 
Inder as the minimt p Die tape! 
ts flat e 1 urtac¢ I x 1 
sible tape Of ) trictly speaking 
neithe surfac t ing in ev the 
ohte degre l differ 
nally the It V1 v 
enough per I purp 
\fter threading \ i 
surface we will find 
) setting produce | y 
esult, showing tl extreme t 
ethods are equally gocd ut when w 
ttempt to thread t flat « irfa 
ur method of setting th | 
S l | Ia re \ I 
{ your method f g before tl 
extret ed, f f the thread re 
1 1 be the reg 60-degree V, then a 
( he pex gle t which is 120 « 
ore \ ) W v A, Fig. 1, the 
hreading t e reg ir p ) 
1 ed ire ¢ { ed, the 
imiting aj ngle is but 90 degre 
\ | ngi¢ 1 anges Iro! 
g and sl ( 1are threa¢ 
nondesc \ wn y B. Fig. 1 
fw e ft rr ; nf ce 
f thi | 
Tae | pl d 
he \ eT i 
( é ré 
_ TT oO ds 7 d +e 
we P d 
t xtrem \ f 
1 ¢ ( t ( \ t 
square wit ( urface s g 
The taper f the pipe S ¢ 
extreme where either method of setting 


same result that the 


Pratt & Whitney 


the tool produces the 


AMERICAN MACHINIST 





Company method may be thought 
enough by many tor that cula 
pose, but believing as I do any 
d that Ss rignt a le extren 
] ' 

a Cally 4 er 

( ently I bad it 

twe ( etl 
+ { } ‘ 

¢ pted ‘ 








i | ive been 
n rape! el 
t ( erelore p< i] 
t iwthine f 
tl ritic \ 
, , 
\ heresy; but 
i W everything t 
g \ 1 often t that 
(, i¢ pp ite 
f 1 our ve 
i\ 1 t ] 
~ 
<L_5 
Ne. 
J 
me —_ 
" M nee 
} HiIREA 
1 Ww ( ¢ 
missi1o1 ‘ ‘ nve 
d ul ¢ ) 
W evi t e | t 


i R I B tet evel ate: 
thre the ify ¢ l | 1p 
Ww 
] ‘ nr 
i€ } 
What or 1 nr ; 
eve ‘ ‘ LV 
* \ \ \ 
f 
{ | t { ! 
YN ‘4 { 
‘ 
4 
1 
( t f 
the rt WW ¢ H 
+ 1 
r i 
c { | t ] 
( q ire vit irtace \ 
‘ holding power whateve 





threaded piece will pull away from th 
ther as readily as tho no threads were 
ut. This follows from the fact that the 
ide of the thread represented by the 


is parallel with the center 
Now, such a thread, be 
thread 


lotted line a 
line of the work 


ing of no account whatever as a 
such as steam pipes 
that this 
“more or all points 
this angle and the cylindrical 
Most threaded whether 
taper or straight, are made to hold things 


to resist stresses applied in 


for fastening things 


—together, it must be evident 


thread is less bad at 
vetween”’ 
thread pieces, 
together—+. ¢., 
the direction of the axis of the threaded 
pieces, and, this being true, we believe that 
the angular surfaces of the threads should 
be the same with respect to the direction 
of these stresses throughout the series in 
stead of constantly approaching the con 
dition of Fig. 2. We think, therefore, that 
whether Mr. Briggs designed his threads 
to be square with the axis of the pipe or 
not, he ought to have done so, and that 
that setting of the tool is the best, is cor 
rect and ought to be adhered to by every- 
one who threads a taper piece for the or 
dinary purpose of threaded work.—Ed. ] 





A Manufacturer's ‘‘ Conservatism.” 
Editor American Machinist: 
Mr. John Randol’s article at 
recalls to my mind a _ little 
which I had with a well-known firm with 
a specialty of making machinist tools. I 
had an idea that a certain tool, that I will 


page 379 
experience 


call a center punch, made by this firm if 
somewhat altered would be not only in 
creased in worth but would also have its 
Hav- 
ing demonstrated to my own mind its use 
fulness, I decided to impart my knowledge 
No sooner said than 


life or endurance extended threefold. 


to the manufacturer 


done; so forthwith I sent him my center 


punch with a letter explaining its merit. 
In a few days I received an answer signed 
by the president of the firm and also a 
check for 
for 
which he considered of interest 
ter follows: 
“Dear Sir: 
letter and of your center punch. 


a small amount as a recompense 


his attention to something 


The let- 


calling 


We are in receipt of your 
We have 
examined it carefully, and altho we admit 
that it that for it, 
that it will practically outwear three of 


is all you claimed and 
our center punches of standard make, we 
nevertheless question the advisability of 
as per vour sample for the 
With us it is as it is 
with boot and shoe manufacturers—that is 


making them 
following reason 
to say, were we to supply the consumer 
with an article that would practically not 
wear out, after the trade was once supplied 
there would bi demand; conse- 


no more 


quently it is not always the best policy, 
from the manufacturer's point of view, to 
put the best article on the market.” 

This letter, still 


ceived two years ago. Evidently the man 


which I possess, I re- 


ufacturer has not changed his mind up to 


date, for in looking over his latest catalog 
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still manufactures an article 
CRIBLETS. 


I find that he 
that will not last too long 


og) 


A Rack for Bar Stock 
Editor American Machinist: 





The storing of bar stock is a subject 
that 
other in nearly 
panying illustration shows a rack designed 
for this The center of gravity 
of the load being over the center of the 


has to be considered some time or 


every shop, and the accom- 
purpose. 
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base, makes it very stable, even when not 
screwed to the floor. The castings are 
light enough to be easily handled and may 
be set near a lathe to hold shafts being 


turned. In the stockroom they may be 
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placed back to back or used singly in 
rows, as desired. 

3y following the dimensions given any 
patternmaker can make the pattern from 
the 


may be made. 


required number of castings 


No machine work is neces- 


which 
sary, all holes being cored S. Buiss 
Scale Drawings 
Editor American Machinist: 
A machine drawing is merely a descrip- 
tion of work. By the time a fully dimen 














BAR STOCK. 

sioned drawing reaches the shop the scale 
to which it is made is of little importance, 
but may br 
called the language of its description. The 
but a de- 


in its earlier days its scale 


ideal drawing is natural size, 
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signer is frequently compelled to put ideas 
of large machines on small pieces of paper 
In the eye of an 
made, 


A scale may be learnt 
experienced draftsman a drawing 
say, quarter size may be thoroughly under- 


stood—that is, the spaces between the lines 


instantly converted into matter of a cer- 
tain sizé 
The draftsman, however, must convey 


to others as well as to himself a notion of 
His 


superiors and perhaps their customers may 


the work as it will be when finished 


wish to study designs before they are pro- 
ceeded with, and it is chiefly for such men 
that the draftsman should prepare a key 
for translating his drawing 

Scale drawings are at the best of times 
deceptive probably because we are all so 
apt to forget that a machine when finished 
is not a flat surface, but its whole cubical 
measurement is multiplied according to the 
the from 
A mere statement of scale is insuffi 


scale of drawing which it is 
made. 
cient to explain a drawing to anyone but 
To help matters, all general 


half or 


an expert, 
arrangements 
should have one-foot or 
scale in positions on the drawing where 
they may be easily seen. Those made \%, 
I-10, I-12, I-16, I-24, I-32 sizes, etc., should 
have an averaged sized man drawn for 
If this, in the opinion of the 
the of the 
drawing, a paper man cut out to correct 
scale may be placed upon the drawing 
when it is desired to compare the design 
with its finished size. Paper men cut out 
to the usual scales may be kept for office 


drawn quarter size 


two-foot rules to 


comparison. 


designer, spoils appearance 


use; if they are in frequent use they should 
made celluloid. This 


1 


trick is old, but is by no means so well 


be from metal or 





known as it should be xe oS 
Birmingham, England 
Local Case-Hardening 
Editor American Machinist: 
It sometimes happens that only certan 


parts of a wanted hardened, 


whether for wear with different materials 


piece are 


1 because it is desired to drill or further 
work up particular features. In such cases 
it is convenient to be able to case-harden 
just so much of the piece as may be de 
sired. The trick of doing this was well 
known years ago, but had passed out of 
memory pretty generally until the bicycle 
business developed so enormously a few 
when it was revived in connec- 
The 


trick is very simple, and can be readily 


years ago, 
tion with the manufacture of parts 
done in almost any shop. It is only neces- 
Sary to cover the spots or places which it 
is wished to keep soft, with a thin coating 
of copper. Carbon does not penetrate cop- 
per, and as the process of case-hardening 
is only one of carbonizing the surface of 
iron it follows that a deposit of copper will 
preserve the part under it from the hard 
ening effect. 

A good way to apply the copper is by 


means of the electrolytic bath. A bath of 
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copper sulphate is prepared, in which the plat Phe other end of this mandrel is 
piece to be treated is suspended from the le e work, which 
negative pole of an electric battery, oppo- screwed n, the face a bedding close 
site a sheet of copper suspended from the against the ite 
positive pole. After a sufficient thickness Phe c fer ; ed 20 inch 
has been deposited, the copper may be diamete ( é 1 is faced to the 
buffed from the parts which are to be proper rad e of the former 
hardened. Or, as is usually more conven “ made of cast iron and bolted 
1entc, the part to be hardened is coated with n g D fixe n the lathe sed, as 
wax or some easily removed varnish, and V1 Phe \ taken f the top 
then placed in the bath, the wax or varnish © slide of the p 1 rest and the holder 
being afterward removed by heating or nd re fastened o1 The lathe 
otherwise. No copper will be deposited irriage is locked, the cross-traverse put 
except where the metal has been exposed n, al e cut, wl ut on by moving 
to the action of the bath O. M. B the eeps the roller e pre ssed up 
a — e ft the Tf rit 
Facing to a Radius he clamps shown in Fig. 3 are lined 
Editor American Machinist: with leather and are used for releasing thi 
The casting shown in Fig. 1 is required work from the mandrel. When finished 
to be turned up smootn all over the out S| p blow witl 1 lead hammer in the 
side, and to have the hub bored, faced direction of the arrow is sufficient to re 
) 
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FIG 
FACING TO A RADIUS 
and threaded in the inside [The sweep lease it. The hoist is then hooked in the 
of 20 inches radius was done by the meth bale f, the lathe run back and the piece 
od shown in Fig. 2. The pieces had been s finished J]. WHEELER 
chucked and the hole in the inside bored, Newport, England 
faced and threaded and the face a trued on 
up at one chucking, when chey were re High-Speed Machine Tools. 
chucked for doing the whole of the out Editor American Machinist 
side, as shown in Fig. 2. The plate > is In view of the high-speed advertising 
of cast iron, bolted fast to lathe face-plate, now so much in vogue, would it not be 
faced and turned up inch less in diam- well for machine builders to specify the 
eter than the finished pieces had to be, tensile strength of the material worked 
and threaded in the center for the steel and the cubic inches removed per minute 


mandrel c which is screwed tight in the 


per horse-power delivered to the machine? 





558 
Such a statement would enable the buyer 
to judge of the metal-removing abilities of 
any two machines instantly. 


Cuarvtes H. McCLeLLANn. 





An English Design of High-Speed Lathe. 
Editor American Machinist: 

In reference to your description and 
illustrations of an English high-speed lathe 
at page 312, I wish to draw your attention 
to a few points. 

You will notice on glancing through the 
tables of speeds, gears and cone pulleys 
that the maximum gear ratios of these 


lathes are as follows: 9g inches center, 22.7 
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g-inch lathe that there is a drop from one 
speed to the next lower of 23.5 per cent. 
maximum and 16.8 per cent. as a 
minimum. I also notice that the 10-inch 
lathe cone pulley is run at the high speed 
of 1,218 revolutions per minute and, while 
not questioning this in any way, I should 
be pleased to know how it works out in 


as a 


practise. 

\ suggestion has been made for com- 
paring tools of different sizes and makes 
from the standpoint of driving power, and 
[ have compiled the accompanying Table 1 
from various sources for lathes of various 
makes and sizes. The figures in the body 


Cantera | | 8” | 7” | 8”| 81” | 9” | 107 |10}”| 12” | 13” |134”| 14” | 15”| 16” 1164” 18”) 24” 
Naker 
A 817) 1743). .| 1800 oi 3510 6300 
B : : Pa ae oe . 1496 2250 . 3240 
c a ee) ee ee | eee ; 2176 
D ° ‘ a ae — ; 1co8 6525; .. 3150 
E ft ol «jl am 677 S96 2815 3134 
KF 1386 
G -| «| - 744 = 3351 
H 260 318 616 g8o 1512 200¢ ; 39424 
I 2244 3182 4284 5548 
J 17952 25459 34272 44390 
K 7c5 oo. a 
L 1166 
M 1687 
N 750 6120 
O 34560 
TABLE I. COMPARATIVE DRIVING POWER OF DIFFERENT MAKES OF LATHES. 


12 inches 


t 
LO 


1; 10 inches center, 29.8 to 1; 
center, 20 to 1; 18 inches center, 22.5 to 1, 
and 24 inches center, 30 to 1. On consid- 
eration of these figures there does not ap- 
peas to be the slightest attempt at uni 
formity of design in the arrangements of 
these gear ratios, and the reason for the 
erratic fluctuation of these values requires 


not a little understanding. Arranging the 


lathes in order of their gear power, the 
result would be as follows: 12 inches, 
20 to 1; 18 inches, 22.5 to 1; 9 inches, 22.7 
to 1; 10 inches, 29.8 to 1; 24 inches, 30 to 1. 


\gain, according to the tables, the 9-inch 
lathe is arranged to deal with diameters 
up to 30.4 the 


inches, the 12-inch up to 26 inches, the 18 


inches, 10-inch up to 50 


inch up to 28.2 inches, and the 24-inch up 


to 70.5 inches. Dividing these diameters 


by the hight of centers for the sake of 


comparison, we arrive at the following 
results: 9 inches center, °"'+ — 3 7; 
nm 3.: 
: . . 7 . 50 7 - 
inches center, 5; 12 inches center, 
lo 
26 J 28 
2.16; 18 inches center, ~ = 3.50; 

12 a) 

e P 70 5 
24 inches center, “~" = 2.93. A curve 


24 

plotted from these figures might form a 
good illustration of the fluctuation in the 
price of cotton, but certainly not an exam- 
ple of the best modern machine-tool design. 

While I agree with you that the speeds 
are closely in accordance with geometrical 
progression now so much in vogue, I am 
of the opinion that they might have been 
arranged much nearer than they are, as I 


find in going through the speeds for the 


of the table are obtained by multiplying 
the diameter of the largest pulley by the 
width of the belt and this product by the 
maximum gear ratio. The table is rather 
incomplete, but the figures given will be 
sufficient to enable your readers to judge 
of the enormous differences in the power 
of machine tools as built by different mak- 
ers. The particular lathes previously re 
ferred to are embodied in this table under 
the heading .¥ A. W. 

Manchester, England. 

[The figures given by our correspondent 
for the departure of the speeds from true 
geometrical progression, by looking at the 


Calculated Speeds, 88 If.1 
Actual Speeds, 8.8 11.4 
Calculated Speeds, 57-3 72.4 
Actual Speeds, 57 74 


TABLE 2. ACTUAL AND CALCULATED 


matter from the standpoint of difference 
of speeds instead of ratio of speeds, appear 
to give a larger discrepancy than really 
exists. The discrepancy between 16.8 and 
23.5 per cent. difference of speeds appears 
at first sight to be a larger factor than that 
ratio of 
We 
have calculated the speeds for a true geo- 
metrical ratio as applied to the 9-inch 
lathe and give the results, together with 
the true speeds, in Table 2, from which 
be seen that the discrepancies are 
unimportant. It is of course impossible 
to obtain absolute accuracy in these mat- 
wing to the necessity for using inte- 
The considerable 


between 76.5 and 83.2 per cent. 


speeds, altho it is really the same. 


it will 


ters, < 


gral numbers of teeth 


14.1 


91.5 


REVOLUTIONS 
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use of prime numbers of teeth in the gears 
of these lathes, in one case as large as 103, 
would indicate that the most careful study 


The 


discrepancy shown in Table 2 at the 


has been given to the matter. slight 
high- 
accu- 


Ed.] 


est speed represents, of course, the 


mulated error of the multiplications 





A Primitive Electric Light Exhibition. 
Editor American Machinist 

The following experience was recalled 
by reading one of Mr. Chas. T. Porter’s 
most interesting “Engineering Reminis- 
cences.”’ 

In the year 1882, having an engagement 
with the Edison Company of Great Britain, 
a company then young, I was detailed to 
run down to Plymouth, England, to ex- 
hibit the new and marvelous Edison light 
A large flower exhibition was being held 
in a huge tent or marquee in the courtyard 
of the ‘“Guildhall,”’?. e., the public build 
ings, of Plymouth. I had 
couple of days’ notice, and was informed 
I could easily hire an engine for the pur 
pose of driving our Edison dynamo, old 


etc just a 


fashioned Z type. On arrival I found, 
however, that nothing was to be had ex- 
cept an Aveling steam roller (same as 


mentioned by Mr. Porter in his admirable 
f 
As nothing else was to be had, 
with 


article) belonging to the corporation « 


Plymouth. 


we did our best with that, and ex 


cellent results. 


Firstly, the heavy front wheels, being 


used for both steering and rolling, were 


taken off; the boiler having been jacked 
up and a timber foundation built to take 
their place. This had to be done to enable 
the belt to run from the flywheel of the 


engine (which rested on the top of the 
boiler on saddles) to the pulley of the 
dynamo. 

The engine tlywheel was 4% _ inches 


wide, and the belt of the dynamo, which 


I had brought along, was 6 inches; how- 


ever, matter, I simply had to use it. 


The centrifugal ball governor was cut out, 


no 


the driving mechanism was thrown out 
17.8 225 28 4 359 45.3 
18.3 22 286 35.2 45.8 
84.7 146.4 184.4 233.1 294.7 
118 142 185 228 295 
PER MINUTE OF QG-INCH LATHE. 


of gear and the speed of the engine regu 
the the 


1,200 


lated at throttle until required 


speed of revolutions per minute on 


dynamo shaft was obtained. The pressure 


carried was 100 pounds per square inch 


and it did not, with judicious firing, vary 


1 pound during the two nights’ run 
as the dynamo: did not 
before the 


had to 


be done. The wiring was of course already 


I may add that 
till 


opened some 


arrive about 30 minutes 


show lively hustling 


done, but the old-time Edison Z machin 
always had to be erected on the spot, and 
was, as we all know, an ungainly affair of 
about 60 inches in hight and weighing 
about 30 hundredweight Ammeter and 
voltmeter we had none, these being in 
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those days an expensive luxury, and a_ cold remove the clamp and the parts will 
man that could not run his lamps to 16 be ready for turning. When there are 
candle power and keep them there with many circles of one size to be made, it is 
his pilot lamp alone for a guide was not _ bette nake steel templet or jig in 
much thought of O_p TIMER. two parts and of the exact size of the 
—oeneuee circle into which the silver can be ham 
Silver Circles for Astronomical and Surveying mered. Some men do not bother to shape 
Instruments. the silver either in a jig or in the circle, 
Editor American Machinist: but ply measure the diameter in the 
In the case of a circle having the silver cent: f evel, multiply it by 3.14, 
a, Fig. 1, on a bevel, both edges being ex 1e1 it ie silver to the given length, 
posed and the graduations on the upper ard solder the ends and use the clamping 
edge to match the vernier the brass piece t ring it to shape Some get t 
casting should be wider than the finished be quite expert at this method, but only 
ize to permit dovetailing and hammering ccasionally do they get the silver to fit 
the silver in place in the manner shown as neatly as by the other method 
at page 261 before soldering \fter the To silver a circle on the edge as shown 
silver is let in, turn away the brass on the n Fig. 3, first measure the circumference 
top edge when the silver will lift out, and = of the le carefully, cut a strip of silver 
f 
b AY. 4 a eo ~ aw 
a ( 
f 2 
FIG. 1 - 
aT 
fe 
} 
if 
\ 
ft 
“y 
FIG. 4 LVERING CIRCLI 
the bottom edge should be turned away to this exact length and 1-32 inch wider 
and the circle be tinned for soldering. than the edge of the circle Soften t 
Carefully file the ends of the silver strip, silver and with two or more pieces of wire 
taking off as little as possible, and see that bind it to the circle, allowing space of 
the ends fit against each other when they 1-64 inch when the silver is tight on th 
will be ready to be hard or silver soldered circle. Take the silver off the circle, make 


with 


Ils t 


fully 


Bind the en ogether 


art 


together. 


wire, clean the strip near the 





oint and solder them together, using 
borax for a flux and taking care not to 
nelt the silve1 ( de and place 
n the circle ready for soldering in place. 
With a clamping piece a, Fig. 2 day, 
nch bolt bind t Dp t wether heat 
em in a Bunsen burner and, when the 
solder runs, tighter e b 1 little more 
nti he silve fits eatly If salts have 
been used for a flux, use plenty I resir 
Phe clamping piec« having spokes, the 
ner edge may be easily reached. When 


a neat joint and hard solder the ends ) 


geth Tin the inside of the ver and 
the rim of the circle. It will require a bit 
f care to get the silver on the circle with 
u uliging but t can he eas \ rT ed 
( 1 rule ugh sometime ght 
mal - vamuend 40% . 
malle Wi r equired to tap al 
heing used 1 to give it one m low 
than ely necessary | de 
part wether, heat the circle in the mid 
lle first to make it expand a 1 

p ! ! if heated on the edge first 
t ly t T) nd the Tre s T d ? f 
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Long Stem Cores 

Editor American Machinist: 
In regard to the letter about long stem 
at page 421, I approve 
think if 


cores, by ““Homo,” 
of long cores, but in this case I 
the corebox were made as per sketch en 
closed (dotted line) you would find that the 
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LONG STEM CORES 
core would be better balanced and have an 


exact wall of metal, as the molder could 
Homo’s’”’ 
way of molding is apt to make the end of 
the knob at 4 of 
the molder could place the core farther in 
or out, the end of the coreprint being a 


not place the core in wrong. 


various thicknesses, as 


very uncertain line to set the core by. 


J.F.P 





Business Literature Abroad. 
Editor American Machinist 
\n American firm sends me eleven cir- 
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file and all Well, I won't 
Most of them get scrap-basketed 


One firm sends me Spanish circulars for 


index these 


Germany ! ROBERT GRIMSHAW 


Hannover 





Draftsmen's Scales. 


Editor American Machinist: 

Allow me to add to what has been said 
at pages 318 and 357 regarding draftsmen’s 
cales 

It seems remarkable that the scales as 


rdinarily manufactured and sold to eng! 
neering students are quite well adapted to 
the requirements of architects and to some 
engineering work, but when it comes to the 
AMERICAN MACHINIST there 


readers of the 


s the staple article graduated as mentioned 


by Mr Lyne to R, I, , ve, v4 > §. F 
and 3 inches to the foot, and if we do not 
find what we want in the list we are in 


vited to determine what we require, make 
a sketch of it, 
extra price, pay the freight (or express 


wait a week or so, pay an 
age), and possibly at the end of all this 


discover that we did not know just what 
was required of a mechanical draftsman 
The 


sents on his drawings are, roughly, about 
those the 


objects which an architect repre- 


twelve times as large as which 


machine draftsman wishes to represent, so 


that while the one finds it proper to use 


scales of 4, Ve and 1% inch to the foot, the 


3g and % inch to the 


other would like 14 


inch, but, as he has no such seale, he uses 
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while he would never think of using such 


an odd scale as 3g size 
The full, half and quarter 


ire used 


scales, size, 
of medium-sized 


To 


on drawings 


machinery almost exclusively have 


these three scales together on one stick, 


into whole 


ind to have each one divided 

nches and sixteenths is certainly a great 
help in avoiding blunders and confusion 
When working half size, for example, th 
quarter-size scale, if convenient, may be 


radii of circles and to set off dis 
center 


used for 


tances each way from lines. Ih 


using scales in this way a man only think- 


of one number in connection with eacl 


dimension instead of reasoning that 3 }} 


is 123, whica is 3} radius Half a minute 


dimension would probably be 


if the average draftsman trust- 


later this 
written 233 
ed to his memory for it 

The objection to having two scales on 
one edge is most noticeable with the be 
with the man who is unfamiliar 


tool. 


ginner or 


with the This trouble disappeared 


with me in a month or two. The other 
objection to having two scales on each 
edge which makes it necessary to clear 
away a pile of rubbish before making a 


measurement will not disappear in so short 


a time, and when this trouble is likely to 


occur one may either use one scale on 


each corner, or use a shorter one 


For my own use, I have a scale 10 inches 
long graduated as shown in the accompa 


nying Figs. 1 and 2, and another scale 


which is 12 























culars, all different in color and contents, instead of quarter size 3 inches to the foot graduated in a similar way 
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DRAFTSMEN’S SCALES. 
and of nine different sizes when folded. and for half size he may be fortunate’ incheslong. The flat, double beveled, white 


Some open on the side, some on the top; 
the and 


way. 


some are printed “wide” 


the narrow 


way 


some I'm expected t 


enough to have a half-size scale 


full length, but more often he uses a full- 
size scale and divides each dimension by 2, 


graduated 


edge scale is preferred, and I have found 
a manufacturer in Philadelphia who makes 
them in such a thorough manner that they 
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keep straight and true Phe cork plugs a needle along a stee! scale until the proper This was the arrangement of the chasers 


cemented in with shellac for keeping the division is reached, the mark will be felt in a “regular” right-hand expanding die, 


edges down to the paper are a recent im- rather than seen The point will drop’ the front edge of the chasers being in a 
provement, which is all right, not patented, into the groove with a click and will then — radial line and thus presenting a very poor 
and worth trying. Basswood plugs glued — slide accurately into the paper Thus the cutting angle; in fact, the metal was torn 
in place will answer the same purpose eyesight is relieved, the lability of error off and not cut 

Now, Mr. Editor, I want you to tell the reduced and more accurate work done than To overcome this, we ordered a left 


draftsmen that the scales 3g and 34 size with a wooden scale and a blunt-pointed hand die block fitted with right-hand chas 
are not freak scales any more than 3¢ and pencil W. H. S 
¥%-inch-to-the-foot are And if you will [This point was made by Mr. C. O 


just illustrate a common 15-cent 36-inch’ Griffin at page 357, but the accompanying 


Yankee rule alongside of Fig. 1 every ma ilustration serves to emphasize it. and we Regula ht hand 
chinist will see at a glance that 34-s1z€ hope will call the attention of many drafts- 
drawings can be measured all right, and” men to it. Our own experience is of ex , \ 
that all that when measuring We | )} —— 

7 


is necessary actly the same kind do not see how 


is to read an inch where it measures 4 anyone who has ever used a metallic scal 





and 4 inches for 4 and feet at the joints with a prick point can ever go back to a 
of the rule flat scale and a lead pencil.—Ed. ] 

If boxwood scales were treated to a ——___ — - 
fresh coat of white shellac varnish about Making a Pipe-Threading Die Cut Clean. 


once a year, they would serve their pur- Editor American Machinist 





Left hand die wit! 


rigth hand ined 





pose longer and better R. Unt Noticing Mr. Sargent’s letter, at page 





325, on threading seamless tubes, reminded 
Editor American Machinist me of our experience along the same lines 


In all the discussion which has appeared When we first began to use solid draw1 


regarding draftsmen’s scales, there is one steel tubes the job of cutting perfect IVING RAKE TO THE CUTTERS 


point in favor of triangular metal scales threads on them caused a great deal of 
which has not been properly emphasized— _ trouble and loss of material We were , 
he facil ini. I hich ; ; : ; rs This arrangement placed the fronts 

1. e., the facility and accuracy with which using regular Saunders expanding dies ; :; 
, ? : . ; — g dies, if the chasers 34 inch in advance of thx 


measurements mav be laid off by running with the same chasers we had used for 4 - 
. : é radial line and gave a very much better 


a needle point down the groove into the charcoal iron tubes By flattening the , ; 
| he half \W Fe] ; E utting angle, as is apparent in the lower 

vaper, as shown in the half-tone ooden ints of the chasers and careful grinding , , 
™ , | ; “a wr mg part of the sketch The result was most 
or celluloid scales do not have grooves. we obtained fairly good results for a short ; 
' : satisfactory, the cutting coming off in con 


deep enough to guide a needle, hence the time, but directly the dies were the least , , 
tinuous shavings as from a_ well-ground 


lathe tool, the threads being perfectly 





mooth and true. A liberal supply of good 
ard oil is most essential for perfect screw 
itting of any kind, and is doubly neces 
sary for solid drawn steel tube 

Most of our threading is 1%- and 14 
neh standard right- and left-hand pipe 


hreads, absolutely perfect joints being 
necessary. Occasionally we have special 





threads requiring more careful treatment 
for instance, cutting 18 threads to the inch 


1 


mi inch outside diameter No. 14 gage 


olid drawn tubes The walls of these 
tubes were so thin that the dies pulled 
them out of round and cut through \ 


olid plug slipped inside the tube as a sup 


port secured perfect results 
‘7 ] 


Similar trouble was experienced in tap 


ping open-hearth steel castings, and we 
found it necessary to have more cutting 
edges, with deeper fiutes on the taps to 
give room for the cuttings, grinding the 
taps with as much top rake as possible. A 


tream of oil is necessary, as it washes the 


uttings away and prevents their fouling 


a! nd poiling the threads ( F W 
» Ca. 
< CMM hae rot ee ee = 


een 
UMSL SIS AIEEE \ 





Squaring Numbers Ending with 5 Mentally. 
Editor American Machi 











THE USE OF THE METALLIC DRAFTSMAN’S SCALI I have read with interest Mr. Bornholt 

etter at page 529, showing how to square 

dimensions musc be laid off by making a_ bit dull they would tear the threads out’ mentally a number ending with 5, an 
mark on the paper as nearly as may be and ruin the work would like to say that the method I uss 
opposite the division on the scale. This Having usually had perfect threads, we tho practically the same as Mr. Bornholt’ 
s not a correct method, especially if one were not satisfied and decided to investi- s yet, with one manipulation, shorter. I d 
uses a lead pencil for laying off this work, gate. We found the cutting angle of the not claim to be. the originator of “my 
because, before he is aware of it the pencil chasers very obtuse, with little or no top. method.” I think a gentleman by the name 


becomes dull and inaccurate. By running” rake, as shown at the top in the sketch f Pythagoras discovered it a couple of 
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years ago, but it may have been forgotten 
by some of my fellow-draftsmen. 

For example, take Mr. Bornholt’s num- 
Multiply 6 by the next highest 
< 7 = 42, and annex 


ber, 65° 
giving 6 
Again take the number 
182, which with 25 an- 


number, 7, 
25, giving 4225. 
iss. 12 M fa 
rexed becomes 18225. 
this method for numbers larger than 155, 
because it is quicker to find the answer in 
a table than to make two or more manipu 
I. OESTENBICKER, 


I would not advise 


lations mentally 3 





Calculations for Hydraulic Punching and Shear- 
ing Machines. 
Editor American Machinist : 
he most attractive feature of the arti 
Arthur H. Jackson, published at 
page 381, is his mention of the penetra 


cle by 


tion of the tool and his calculation of the 
highest pressure on this basis. The shear- 
ing pressure of 202,600 pounds which he 
finds is, however, so low that it is neces 
sary to carefully examine his results, and 
for this the recent te 
Codron, at 


sts and researches of 


Professo1 Lille, afford an ex 
cellent opportunity 

The letter of William Sellers & Co., at 
page &86, Vol 
the amount of pressure required for punch- 


and 1'4-inch 


22, concerns particularly 


ing 2-inch holes through 1 


plates and the tests show that the max- 
imtim pressure is reached when the tool 
has penetrated about one-third of the 


thickness of plate 

Several tests made by Professor Codron 
show that the maximum pressure can be 
a penetration of .25 to .45 of 
This coefficient n de- 


reached at 
the plate thickness. 
pends upon the material and is very low 
for tool and other high-carbon steel, but 


is near .45 for wrought iron of great 


ductility 
For soft steel n about 


was 38 of the 


plate thickness. In other tests made with 


Ss ft steel the 


re iched at about 


maximum pressure was 
and 


for 


35 of the thickness 
the following results obtained 


parallel blade . the 


60 millimeters 


were 


width in all cases being 


Thickness, mm....... 4 10 is) 20 


Max. pressure, Ibs... 15.400 35.900 50.600) 638-220 


In relation to the sheared 


idth 


square inch: 


section .35 


thickness *& w 35 a b, we have 


the stress pel 
Thickness, mm | 10 1S a0) 


Stress SN, lbs.... 136.300 125,000 122,000 120,700 


the stress being much higher than the ten 
sile strength 
bh, the 


40,800 to 36,000 pounds per 


In relation to the full section a 


tress S equals 


square inch, the ratio between this and the 
tensile strength being about .8. When the 
blades have an angle of 8 to 12 degrees 


the required pressure is considerably less 
and the 
but the tests show that the necessary pres- 


stroke is in proportion greater; 


sure was higher than the pressure which 
Mr. Jackson gives for this kind of work. 
Chat 


method can be 


Mr. Jackson had no trouble with his 
inderstood, as all working 


AMERICAN MACHINIST 


parts in his machines are very strong and 
the stress Co- 
dron’s tests the cutting of flat steel bars 


moderate. In Professor 
614x60 mm. and 614x100 mm. with angu- 
lar blades of 10 degrees developed a max 
imum pressure of 8,530 pounds with n 

about .25. In relation to the surface fig 


ured by Mr. Jackson which equals: pene 


tration cot. 10° thickness of plate, or 
in this case .35 4 cot. 10° & a 35a 
cot. 10°, we have S$ 37,000 pounds per 
square inch. Another test with soft steel 
gave for thickness a 1 inch a maximum 
pressure of 55,000 pounds, 36, and 
for the area 20a cot 10 a stress of 
58,000 pounds per square inch. All these 
tests were made on a testing machine 


Several other 


] l , 
tests on a shearing machine with belt drive 


adapted to this kind of work 


show differences in the unit of work per 


square millimeter The required power 
was sometimes twice as great and the 
maximum pressure also was highet 
Professor Codron gives for the max 
: P . nas 
imum pressure the formula / 
4sin @ 


in which n is the coefficient of penetration, 
a the thickness of plate, S the stress pet 
unit of area and a the angle between the 
shear blades. In some tests the calculated 
pressure P was only one-half of the pres 
sure resulting from the actual registered 
this, Professor 
all cal 


machines the 


diagrams Remembering 


Codron is of the opinion that in 


this 


culations for kind of 


calculated pressure should be multiplied 
by 1.5 to 2 and more. 
According to this, with the calculation 


of Mr. 


highest pressure 


Jackson, we have the assumed 


1% XX 202,600 304,000 pounds, nearly. 


In my description of the machine I called 


attention especially to the fact that th 


slightest clearance between the shear 


blades can increase the amount of pressure 


more than 30 per cent \ clearance of 


1-20 millimeter 1s unimportant t 


but Is verv important n re 


les, ane 


slide oid 


machin 


When the 


m to the bla 


is trequently in action we can expect thr 


side 


Hartig 


first excess on the shear 


We can see old 
i, P 55 a cot. a S$ ec 


for these machines 


In pressure 


further that the 


formul: 
high factor of safety 


This formula is based on the supposition 


angular blades the full triangular 


(thickness thickness co 


a) a’ cot. @ must be submitted to the 
extreme shearing stress until the rupture 
is complete Professor Reuleaux recom 
mends the use of the safety factor 1.1 in 
connection with the formula, and conse 


quently we obtain the maximum pressure: 


P= tix Yer cote XS 55a cot.a § 
For parallel blades the maximum pressure 
is P 1.1 width & S$ 
ns @ bs 


This supposition 1s correct only in the 


thickness 


shearing of cold rivets without special cut 
cold 


The complications 


ting edges on the dies in automatic 


rivet-forging machines 
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in the actual shearing process are neglect- 
Hartig’s and Reuleaux’s formulas 


owing to the very limited experience and 


ed in 


tests at that date. 

In the use of Sellers’ empirical formula 
WV 14,000 d ft for the work done, I ac- 
knowledge a regrettable mistake for which 
| beg to be excused by the readers, and I 
am grateful to Mr. Jackson for his correc 
tion. Substitution shows that the result 
37.750 expressed 


“Sel- 


373,000 pounds, but 


Is not 


in work units. I should have said: 


lers’ formula, IV 14,000 dt, gives for 


the maximum pressure supposed acting on 


two-thirds of the thickness and for 75 


ver cent. efficiency in this case P 37 2,000 
’ 37: 


pounds.” 


Mr. Jackson assumes the punching pres 
sure P circumference of hole thick 
ness tensile strength, in accordance with 
Sellers’ experiments Professor Codron 
found the ratio between the unit of resist 
ance against punching and the tensile 
strength to be from .9 to 8 to I, except 
that for thin sheets 1-16 to ™ inch thick 


this ratio was nearly 1. For heavy plates 


In several cases it was not more than .77 


test made on a hydraulic punch for 


In a 


2-inch holes in 1 5-16 inch steel the re 


quired pressure was 440,000 pounds. The 
tensile strength was 63,000 pounds and the 
shearing stress § 53.300 pounds; conse 


quently the ratio is .84. In some machine 
find 


cumfere nce of hole 


rule: Pressure cil 
thickness 


area to be cut «* S 


shops we the 
shear 


ing stress, or P 
| 
i 


n the published hydraulic punch, as 


suming the ratio between S and the tensil: 


strength to be .86 and S to equal 55,900 
pounds. we have P 359.000 pounds, dif 
fering slightly from the calculated pres 
sure. The stress on the frame would be 


consequently 4,515 pounds instead of 5,250 
pounds per square inch 
Cras. HERZBERG 


Use of Photographs in the Design of Machinery 


\merican Machinist : 
many manufacturers pho 
Her: 


designer in his 


their special machinery 


assist the 


work These prints are comparatively 
cheap and an album can be made up t 
include all these photographs. By properly 
grouping them under heads the designe: 
can readily turn to the machine he 


iltering or redesignit Thi , error 
¢ or redesigning 1usS many errors 


can be avoided 


Photographs of all new motor drives 


special tools, ete., are of great value 


Nowadays rectilinear lenses are used ii 


nearly all cameras and the photographers 


are so well versed in getting the best view 


of the machine that one can get a very 


good general proportion from these photo 


graphs. Thus all vertical lines are paral 


lel; a straight front view will give parallel 


lines \s both of these conditions are 


common to many photographs, we can ob- 
fair idea of the proportional! 


tail a very 


s. diameter of shafting, 


} 1 
thickness ‘ t i | 
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etc., in comparison with a certa 
dimension 

Suppose we had a_ photog 
punch, the hight from the floor 
die would be known. By com 
hight with the main gear or w 
wheel, we will readily obtain af 


We 


machine to a 


ly the size of these may 


to furnish a 


wishes the design carried out 


ance with a certain photograph 


ing. On this photograph the 
certain things the dimensions 0 
know. Let us take a planing 


know tl 


an example: we would 


tance from the 

table is 30 inches. We now tal 
paper which has been trimmed 
the edge, apply this edge of ul 


the photograph and mark off 


which represents 30 inches If 


s divided 


will 


into three 
each portion 10 


of 


represent 
these portions 


each one of thes parts 


sent an inch. This can be done 
pencil in quite a short time. T 
then cut from the rest of 
should be 
graph or sketch for which it we 


With this scale 


imately the thickness of the tal 


and marked to suit 


we Cah meast 


of the upright, the hight of the 


the diameters of the 


course this will give only a 


dimensions, and in using 


must use his judgment, as all | 
are not straight front views 

If the machine is set at an at 
we have both a front and an en 
can obtain a fair dea of the 


of parts with a pair of dividers, 


cust 


floor line to the 


divided 


1] 
pulleys, 


this 


in standard 
raph of a 
line to the 
paring this 
ith the fly 
yproximate- 
be required 
omer who 
in accord 
or engray 
re Wil 
f which we 
machine as 
iat the 
top 
ce a slip rf 
straight on 
le paper to 


two points 


ual portions 


nehes; if 
into 10 
will repre 


with a lead 
‘he scale is 


the 
the photo- 


paper 


is made 

Ire approx 

yle, the size 

* cross-rail, 

etc Of 

pproximate 
scale one 


yhotogt aphs 


igle So tnat 
d view, one 


proportions 


comparing 


the known distance with the required dis 
tance and getting the distance terms of 
the proportion of one distance to the other 
Chere are cases wher ic 1s obliged to 
ittac team engine to a tool and the 
type f ngine ma Y pecified Phe 
ville f this par gine may be 
in furnish blueprin showing tl 
r f le eng \ photograph 


would willingly be sent, and from this 
photograph one can obtain, from known 
11m n { i tive on Tt | 

tean pe, governor, exhaust connections 

g the operating levers, space re 
; ed { clutches. « 

VW t hes 1\ il Q which e t 
we ga d from thi st if p tographs, one 
woul that they would be more ge 
erally sed There isn iny doubt ' 
much of the trouble in th hop would be 


greatly reduced by a free 


LISe 


1 


Kt 


Frank B 


ffics 


of photo- 


ind the 


EINHANS 


The Abandonment of the Wire and Sheet Metal 


Gages. 
Machinist : 
joo a fre 
Wire 


Editor American 
We note at 
The \l 


page 


andonment of 


ferenc: 


ind Sheet 
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Metal Gages.” In connection with this 

it may be of interest to some of your read- 

ers to know that the Thomson-Housto1 

Company discarded gage numbers and 
i the decimal gage as far back 


ack mmt¢ 


i888, and the General Electric Company 


11 


has always followed the same practice 
Martin P. Rict 
Publication Bureau, General Electric Com 


pany, Schenectady, N. ‘ 


Maintaining the Size of the Blank in Blanking 
Dies. 
Editor American Machinist 


Ihe method of making a die w 

















important to maintain the exact size f 
the blank depends on the kind ot 1 
that is to be punched through it. If 
hide 
FIG. 1 
, 
' 
IG 
\ J / 
| 
| | 
i 
je | 
} 
| 
j 
ii y, 
FIG, 
A 
Cc 
\) 
B 
{ 
riG,. 4 
\ N¢ LOW WEARING DII 
Lic gold lve i 
i¢ ( » t ( T 
itting ¢ oe I e die, sii V1 nN I: 2 
, ‘ — or 
e pun ri g I ot l en 
al shoved ix e die every tim 
set up l'] style of di ed in t 
ewelrv industry, and I know ot » clas 
f pressw i m ( 
for the punched blanl » De ( tree Tf T 
yurt r barb, as thev cal 
ewelry worl | seen d made a 
described that had been in use y ind 
, 
iad trimmed many tho id pieces which 
had the temper color still on the dies as 
distinct as when they first left the fire 
Of course. a die of th stvle can be 
eround tew tim ind st ot lange 


st the least clearance 
1 still keep the 
\ die nade I 
7 
\ fitted | hard 
10,000 TO 29.000 blan 
} 7 + r 
te vetore r 
f the pre is 
\ ] OO} OOM 
\ pres 
we I 
| ( t ira 
comp und 
, 1 
3 \ vive the est 
b ible i 
, Ft , 
\ 
} } 
1 t r¢ 
e di \ 
x f the g 
] \ \ 
, 
if earing ' 
, 
ylete ta | 
‘ ] lrop fF 
( require 1 to pusl 
+ 4) » all it of 
}, was the nade 
n nd ¢ ic] piece 
d to size and ther 
Y it and machined 
l r |e ft 1-22 nch 
le t the d ne 
ft the die was fin 
m T ne 1eC 
d up all over after 
\ h-pre ssed witli 
e ind 1 
1 Y 
nd four n 0 
] ) ) h rT 
CQ , 
C7 , thers 
tle 
1; 
e 
eT 
‘ 
r 
] 
Va 
A ) 
TyI¢ f t t ‘ fret 
) pre ed 
) iT ron 
feet high and weigh 
It was designed by G 
d f fifteen piece 
1 1¢ tal 7 a 
1 Metallurg 
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The Poll of the Manufacturers’ Association on 
the Metric System. 

As our readers are aware, it has been 
the object of this journal in connection 
with the metric agitation to publish the 
news relating to it and especially to give 
the opinions and conclusions of those who 
have used the system in machine con- 
struction. The latest news regarding the 
matter we find in a supplement to Amer- 
ican Industries giving in tabular form and 
summary the result of a poil of the mem- 
bers of the National Association of Manu- 
facturers. We will not weary our readers 
by giving the results in detail, and it is 
sufficient to say that while some crumbs 
of comfort may be derived from it by 
those who believe in the advisability of 
at least trying to make some progress to- 
ward the ultimate adoption of the metric 
system, the vote is very heavily against it 
and against the proposed adoption of it by 
the governmental departments. It includes 
also a goodly number of manufacturers 
who say they have had more or less expe- 
rience in the use of the metric system and 
who for the most part are as much op- 
posed to it as those who have had no ex- 
perience with it. 

The vote seems to have been based al- 
most entirely upon purely commercial con- 
Rightly or wrongly 
manufacturers have arrived at the conclu- 
sion that the adoption of the metric sys 
tem or toward adoption 
would cost them enormously. In this, as 
we have said before, we believe they are 
mistaken. But, on the other hand, when 
a manufacturer asks what may be gained 


siderations. most 


any step such 


by the adoption of the system or by the 
proposed legislation very little that is def- 
inite or conclusive can be presented, and 
the therefore is to “‘let 
well enough alone.” Very many of our 


natural thing 
machinery builders have been large export- 
Almost unan- 
imously they declare that the fact that their 
machinery is built to the inch-pound sys- 


ers to foreign countries. 


tem is no hindrance to them in this foreign 
trade. True there are those who think it 


will be increasingly disadvantageous as 
foreign builders bring their products more 
nearly up to equality in other respects: 
but the average manufacturer is disposed 
to cross that bridge when he comes to it, 
and it is our belief that the Amer- 


ican manufacturer does reach this bridge, 


when 


if he ever does, he will promptly use the 
called 
for by the commercial conditions then ex- 


metric system as much as may be 
isting and will probably be surprised to 
find what a very large proportion of the 
apparently insurmountable difficulties real- 
ly amount to almost, if not quite, nothing 
at all. 

Recently we have heard of an American 
builder who was after an order for a lot 
of special tools for the Japanese Govern- 
ment. He lost the order to an European 
competitor and believes it was mainly be- 
cause the European tools were constructed 


to the metric system. One swallow does 
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not, however, make a summer, and there 
will probably have to be quite a lot of 
any appreciable 
public opinion. 
not to be 


similar experience before 
effect is produced upon 
Lacking such experience it is 
expected that manufacturers will be very 
enthusiastic about making a change to a 
system that is unfamiliar to them, and the 
adoption of which they have been led to 
believe will be expensive. 

As our readers are aware, we regard as 
of small value the opinions of those who 
have not used both systems respecting the 
relative merits of the two systems, but it 
is nevertheless true that it is the privilege 
of every American citizen to favor or op- 
pose any public movement whether be un- 
derstands it or not or whether he has given 
the matter much or little attention, and it 
is right that public opinion should rule in 
this as in other matters. 

If, as now seems probable, immediate 
favorable action upon the pending bill is 
means that those 
other who do believe 
in the greater efficiency and general superi- 
ority of the metric system must carry on 
thei: propaganda longer and perhaps in 
a different way before tangible results can 
Whether this will be done 
So far 


as we know, no one is pecuniarily interest- 


impossible, it simply 


American citizens 


be hoped for. 
or not, we of course cannot say. 


ed in the work, and there is certainly no 
politics in it. We should not be surprised 
to see the whole question subside until 
some development of international trade 
makes of it a question that must be met 
and solved. When that time comes, if it 
does come, a satisfactory solution will be 
found and possibly the records of the pres- 
ent discussion will then be of some use; 
especially the report of the committee of 
the American Society of Mechanical Engi- 
neers, which is a dignified, fair and com- 
plete presentation of both sides, and that 
is much more than can be said for a good 
deal of the discussion that has taken place. 





A Marvelous New Power Plant. 

A Bridgeport (Conn.) paper states that 
the Union Metallic Cartridge Company, of 
that city, will erect a $75,000 addition to 
its plant. 

Among other noteworthy modern feat- 
ures it is said “the foundation will rest 
on piling and the building will have a 
steam chimney 150 feet high with a seven- 
floor flue and galvanized iron ventilators 
and skylights.”” It may now be truly said 
that we are in the Iron Age, when we 
find that glass as a material for skylights 
is a thing of the past, being superseded by 
“galvanized iron.” 

The article further states: ‘An inter- 


esting feature of the interior equipment 


will be the installation of a steel (?) tur- 
bine equipment of 3,000 horse-power. The 
turbine is a reciprocating engine with a 
piston rod that extends back and forth 
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of in a circle, and is the most 


modern.” 


instead 


We consider the price, $75.000, for such 
a novel plant exceedingly low 





Designing the Union Engineering Building. 
Six architects 
Prof. W. R. Ware as professional adviser 
and after a 
of competition will be arranged and given 


have been selected with 


preliminary report a program 


out. These architects are to be paid for their 
designs. Other architects, of course of good 
standing in the profession, will be invited 
to enter a free-for-all competition in which 
four equal prizes will be awarded. Prof. 
Ware was for several years professor of 
architecture at the Massachusetts Institute 
of Technology and held the 

position in Columbia University. He 


besides had a wide experience as a profes 


later same 


has 
sional adviser in large competitions of this 
character 





American Tools in Japan. 
A. Francis, 


ford, and who is now 


Charles formerly of Hart 
in Tokyo, Japan, 
writes that ‘‘at the present time the various 
agencies handling American tools cannot 
get them here fast enough, and that this 
the the of 

He also thinks the 
builders 


best known 


year is in sale 
American machinery 
should make 
a great effort to increase the trade in Jap 
for tools. What 
is good tools which the makers are willing 
to stand back of, 
cheap tools there now. 

Mr 
given by eight members of the Shibaura 


Works 


American machine 


an American is needed 


as there are plenty of 
Francis was 


invited to a dinnet 


Engineering 


on March 21 at a 
Japanese hotel—‘*The Mihorashi.”” The 
hosts were all former students of the 


Tokyo Koto Kogo Gakko, in which school 
Mr instructor \ 


pleasant evening was spent, and with th: 


Francis is an verv 


help of an interpreter Mr. Francis 


Was 
able to give quite a long and interesting 
talk on the methods of handling Amer- 
ican tools, as well as suggesting some of 
the various ways in which these tools 
could be used to better advantage in turn- 
ing out work in which jigs and _ special 
tools were required 

The mary Americans who have sites 
and admired the splendid shops and stud 
ied the admirable methods followed by 


Willans & 


will regret 


Robinson at Rugby, England, 


to hear that their business has 


of iate been on the whol 
that it 


unprofitable and 
has become necessary to readjust 


ir financial affairs on a new basis. Get 


and increasing compet 


eral dull business 
tion are given as the principal reasons for 


this 
he yped that 


untortunate conditior It is to be 
they will soon have 
good shape again, for from the 
ing standpoint and as regards quali f 
he Willans Central Valve en 


gine) they stand very high and their estab 


product 


(t 


redit to their coun 


lishmen: is a distinct 


try 
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Some New Things 
FLAT 


ley 


TRACK TROLLEY 


This trol rail which, 
though attached to the brackets by bolts, 
is actually supported by formed at 


the bottom of the brackets, these lugs thus 


operates on a 


lugs 





© 














FLAT TRAC 


relieving the bolts of all strain due the 


load. The trolley is equipped with roller 
bearings and has a pair of wheels at the 
bottom to prevent it from jumping the 
track. Track and trolleys can be provided 
suitable for loads up to 6,000 pounds. The 


2 , 

New Jersey Foundry & Machine Company, 

9 Murray street, New York, is the make 
BRACE MILLING MACHINI 

The accompanying illustration shows 

double brace milling machine for squaring 

the ends of angl iron braces f T truct i 
; , 

ron work. It w perate on pieces up 


kK 


cig ( d T \ 
twe e feet ng g DD end t 
ng@ic¢ or! race it the same rie 
The pieces be milled are p 
os , , 
through the hol 1 the column at i 
milling { 7 1oh ry 
il gz a p gl ) ( 














rROLLEY 
holes in the opposite colum1 \ leg of 
each angle dropped between the k 
aws shown of which the binding screws 
of both are operated from the working 
le rf the Nac ( throug! the pinions 
V1 \ np 1OVE the ingles ilso 
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through the gears at the top of the col 
The milling cutters are internally 


umn 
lubricated through the hollow arbor and 
radial holes through arbor and cutters, 
after the manner which has been illus- 
trated in these columns. The chucks 
shown are for angle braces only, but it 1s 
obviously a simple matter to adapt the 


machine to work on channels 
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and chucks are provided to hold either 
grinding wheels or buffing wheels or both 
It will be noted that the shaft is extended 
to an unusual length and made unusually 
heavy, for the purpose of getting the buf 
g wheel to the bottom of a vessel, such 


s 


fit 
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By referring to Fig. 1, which we choose 


because it gives a view of the arrangement 


the knee and platen can be 


swung around the column, it will be seen 


by which 


that there is a base and supporting column 


surmounted by the grinding head, carry- 
































DIRECT CURRENT GRINDING AND BI 


machine is the product of the New 


Tool Works, of Philadelphia 


Phe 
ton Machine 
ELECTRIC GRINDING AND BUFFING MACHINES 


he 


two electric grinding and buffing machines 


accompanying illustrations show 


which are the product of the Holtzer-Cabor 


Electric Company, of Brookline, Mass 
The machine shown with grinding rests 
is fitted with a direct-current motor, while 
the other one has an alternating current 


motor. Special precautions have been tak 


the motors dustproof. This is 


FRING 


MACHINE FIG. 2 \l 


as a pitcher. If a buffing motor only ts 


required, the tool rests are removed, lea\ 


ing simply the taper chuck to hold the 
buffing wheel; thus either a single- or 
double-headed buffer or grinder may be 
supplied or the motor may be changed 


from one to the other at will. 
GRINDER 


ot 


\ NEW 
Springfield 


Mr. R. P. 


Ohio, has designed and built 


Thompson, 
a new grind 
which possesses points of novelty and 


fact that 


el 


interest, as will be seen from the 


TERNATING 


CURRENT GRINDING AND BUFFING MACHINI 
ing the main grinding spindle. There 1s 
af , seca ~ all 
also a heavy apron casting, pivotally 
mounted on the base and having a split 


hearing at the top, which bearing encircles 


the neck of the grinding head. Upon the 
apron is mounted the knee, with a vertical 
of a 


the 


of inches by means 


screw \n arm extending out 


adjustment 10 
from 
front of the apron at the bottom carries 
elevating screw, upon 


The 


forms a bearing for 


le nut tor the 


t 


which rests the weight of the knee 


ANCE 





On its upper tace 




















very important in motors of this class, 
s the kind of dirt which comes from the 
grinding wheel is very harmful when it 
or ¢ under the brushes of the motor. Rub 
ver cushions are provided at the joints 


Which effectually exclude the dust and 


shafts are all made = standard 


, 
grit Phe 


FIG. 2 


\ NEW GRINDER 


all three of the views of the machine which 


we herewith present, besides others we 


have seen but do not present, were taken 


without moving the camera, the differ 


ences in appearance being due entirely t 
the facilities offered by the machine for 


changing to suit different classes of work 


saddle which has an in-and-out travel 


of & means of a screw and 


The saddle forms a bearing 


inches by 

hand-wheel 

for the platen, one shear of which is flat 
“yn 

platen has a lateral 

feed in a 


and the other a 
The 


28 inches, 


movement of 
automatic ll 


with posi- 
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tions. Its top is swiveled at the center and 


has a screw adjustment and graduations 
at one end 

The apron carrying all its parts may be 
position shown in Fig. 1 


180 de 


swung from the 
to the position shown in Fig. 2, or 
When placed in 
the 
tightly 
Fig. 1 


grees. the desired 


pos! 


tion split bearing locked 


at top 1s 


shows the machine as arranged for 


internal grinding of work mounted upon 


2 shows tt 


and Fig 


inte! 


the large face-plate, while Fig 


as adapted for surface grinding, 
3 with the kne¢ 


swung to a position 


and 2, which 


Figs. 1 


1] 
il 


mediate between 


sorts of cylindrica 


the position for a 
taper and internal work on centers, or held 
in the chuck; the internal grinding fixture 


supported by an 


being here shown in position for use 


internal attachment is 


1 


arm clamped to the regular overhead arm 


} 


which, as will be arranged a la 


seen, Is 


machine and forms an outboard 


milling 


bearing for the main wheel spindle when 
desired 
In all of the varying positions the feed 


of the table may be either automatic or by 
hand The automatic stops and revers« 
are positive, and work may be ground 


close to a shoulder, or to the bottom, if 


be internal grinding By lifting the re 


t 


versing lever, shown ring on its 


upper edge in Fig 3, the reverse mechan 
& : 
engagement and the 


hand Phe 
table is 


locked out of 


1-1 1s 


table is free to move by auto 


matic feed mechanism for the 


driven by belt from the main grinding 


anv variation 1n speed Ot 


spindle. so that 


grinding wheel has a corresponding vari 


t10n in the table teed whicl prevents chok 
ing or laInming the wheel \ cone pulley 
it the Mase QIve iriable teed changes 
and it w be seen tha ‘ features give 
great range of application to all kinds of 
work to be ground l t ny manner 
grinding it that the operator may choose 
IMPROVED SPEED I rit rALILSTOCK 
Ihe f ‘ how il mp ved 
Sv on eC \ idapted f 
| | SWIVE g 











MI ED SPEED LATHE TAILSTOCK 
portion is graduated so that it can be set 
to any angle with accuracy, while a tapet 
pin sets it in line again. The cross-slide 
is long, overhanging the block and the 


socket han 


dle. which gives a long set-over in either 
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direction The spindle has both wheel was Iuult ab t years ago to hat 

and lever feed. When using the lever the heavy 

thumb-screws both at the front and back \s tl ead nly part to be mov 
are loosened \ hole may be drilled by Cay e planed be ng 

feeding with the hand-wheel until the cured 1 e stationary bed), the pow 
proper depth is reached, and then by necessary t e it at a given speed 

















\ I \ PLANI i 
clamping the hand-wheel nut subsequent e weight of 
holes may be drilled to the same depth by li lad Blige fe ows 
the use of the lever, and other operations ee ; ete sii aaah 
may be gaged in the same way When not x : p 
n Is¢ he ever may ) removed Phe . ; 
andle for impinge | ’ ns 














d is at the sick | i ! 
nished on a speed the built | 1G tt O1g teet p 


Blount & Co., 


\ NEW SPECIAL PLANER |} | ) 
‘ ’ ] ] 
. teatead p-ar V1 
The plan espo i dow I 
é in ord OH0x00-11 pla ! 
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inch. At the speed mentioned the planer 


an be reversed in a travel of less than 
one inc: 

hese planers are built in various sizes 
by the Ajax Manufacturing Company, 
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VERTICAL MILLER AND SLOTTER 
The engravings illustrate the vertical 
spindle milling machine and slotter built 


in two sizes by R. M. Clough, of Tolland, 


Conn.; the tool shown, which is the larger 





é 


“~ 


cam ’ = : gf meamansay x. « 


Pn ty aa ee 








POUR gE: 5). ~y. 


RPP ST, 








INDEPENDENT 


Cleveland, Ohio, who have several of them 
in use in their own shops 


INDEPENDENT PLANER HOUSINGS. 


For planing castings which are so large 


is to be beyond the capacity of their 


widest planers, the G. A. Gray Company 


of Cinemnati, Ohio, build two types of 


ndependent housings to be used in con 
nection with floor plates at the side of the 


The 


idapted especially for vertical cuts; that 


machine housing in Fig. 1. is 


n Fig. 2 for horizontal planing By 


eans of bolts dropped in the T-slots in 


the floor plate the uprights or columns 


each with its rail and head, are tastened 


rigidly in the required position near the 


ide of the platen, the work being mounted 


n the planer in the usual manner. The 
heads are fed automatically through the 
action of the projecting rock shaft at the 
foot of either housing, the trips at the 


ends of the shatts being actuated by the 


regular dogs on the platen. Both hous 


ngs are provided with independent rail 
idjustment, so that the rail may be square 
with the planer table even though the 


} 


oor plate is not exactly level. To facil 
tate handling by the crane, an eye-bolt or 
hook is provided at the top of each hous 
ng The the 
the column shown in Fig. 1 is 45 inches; 


The head 


and 


vertical travel of head on 


the angular feed is 15 inches 
n Fig. 2 feeds 42 inches on the rail 
from the column when 


extends 32 inches 


n its extreme outer position. Its angular 
feed is 8! 


a Vel tical 


has 


The 


inches The rail or arm 


f 30 inches. 


adjustment « 


weight of this housing is 4,500 pounds; 
the one for vertical planing weighs 4,000 


pe unds 


PLANER 


HOUSINGS. 


size, having a table 28x934 inches, with 


power feed longitudinally of 21 inches and 
Che slotting 
the 


cross movement of 9 inches 


attachment shown in line 


engraving, and it will be noticed that the 


is clearly 


drive for the worm-wheel for reciprocat- 
ing the ram is from a worm on the miller 
spindle, the ratio between worm and gear 
12 turns of the spindle 
give one complete ram stroke. The stroke 
is 434 inches and the cutting speed of the 


being such that 
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tool ranges from 6 to 30 feet per minute. 


An important feature of the slotter is the 

















FIG. I VERTICAL MILLER AND SLOTTER 


tool block or clapper which has relief mo 
tion on the up stroke and can be swiveled 
so as to allow the tool to cut either cross 
wise or lengthwise of the table. The tool 
The 


indicated in 


post takes S¢xt-inch steel. ram is 


well balanced in the manner 





if 
eit 


Abe, 


























FIG. 2 SLOTTING 
































ATTACH MENT 
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the half-tone The attachment may be 
thrown into out of gear quickly, and 
when not in use interferes in no way with 
milling or drilling operations 


Che miller spindle has a B. & S. No. 10 
tape hole ind carries at thi upper end a 
10x23 1 driving pulley \t the front 
of the lumi gap 4 inches deep by 6 
inches gh is formed, giving a swing of 
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The pulley G, which carries the g e p 
belt, runs loose upon the shaft. It 1 g ent 
internal conical surface at its right-hand st 1 t \ row 
edge, into which fits the external cone / countershaft ! evel Q 
which is feathered t e shat al Vie s ) I is f 
this cone ts forced into contac yy the quired S1 ( tt | 
levers A distet by conica pa Melrose 
the shaft is driven in the same dir " RIVE 
and at the same speed as e pulley \t vie { le f 
ee ee 1 ‘ f recent pate 
\ gy I I lriver 
bas ae 


— 


he 


+ 
7 








“YY 





FIG. I SMITH SINGLE BELT 


Phe 


vertical adjustment of 15 inches 


26 inches from center of 


spindle 
knee has 
The countershaft is equipped with double 
friction pulieys 12 inches diameter for 3! 


inch belt and drives the spindle at six rates 


of speed ranging from 100 to 500 turns 
per minute The machine weighs about 
1,500 pounds 

THE SMITH SINGLE BELT REVERSING COUN 


TERSH AFT 


The countershaft here shown 


pe ssesses 


the desirable feature of running in either 


direction, as required, with but a single 


belt to drive it. Not only is the other belt 
permanently dispensed with, but the pull 
of it upon both line shaft and counter 

















FIG. 2. SMITH SINGLE BELT 
bearings is also eliminated by the adop 
tion of this device. The additional ad 
vantage to be mentioned is that the re 


verse speed may be greater or, by special 
arrangement, the same as the direct drive 
Fig. 1 shows a countershaft complete, and 
Fig. the 


their operation may be easily understood 


> 


2 gives parts in section that 


so 











hes \ 
REVERSING COUNTERSHAFT \ SIMPLE ADJUSTA FE FRICTION DRIVE 
the other edge ot the pulley Is tastened has keved upon it a hub 3 whuicl arrie 
the case or cover C the hub of which runs integral with it a disk 2 with a thir 
treely on the long sleeve VY, this bearing ner part 7 at its periphery Upon t 
thus becoming an important steadying ad- hub 3 is feathered a similar disk 1 facing 
dition to the hub bearing of pulley G. The the opposite way, and these disks cla 
pulley at this edge has internal gear teeth between them the inwardly extending 
which mesh into three equidistant pinions flange of the gear 6 which is to be driver 
E, which in turn mesh into and drive gear The pressure is adjusted as desired by tl 
I, which is keyed to the shaft. The pin- three cap-screws acting upon the spring 
ions E run upon studs in the spider which . as shown. Instead of the gear, a pulle: 
is cast on the end of sleeve D. B rides’ or any other wheel rim may of course b 
loosely upon sleeve D. It has a projecting driven 
arm by which it is always kept from ro DEPTH GAG 
tating, and it has also the internal conica lhe tool in the accompanying cut con 
surface into which fits the external cone ‘!Sts, as shown, of two narrow scales, on 
!. This cone A is feathered to the out 
td f 
by 
} 
im o M 

REVERSING COUNTERSHAFI DEPTH GAGI 
end of sleeve V), and when, by the opera f which slide gitudinal groove 
tion of the levers, A and B are frictionally formed in the face of the he The bod 
locked together, sleeve V) with its pimion- or heavier scale carries a sliding clamp by 
carrying spider is held from rotating, and which the two graduated members are 


then gear F and the shaft to which it is’ fastened together after they are 


proper ly 


keyed are rotated in the reverse direction idjusted The gage is of course adapted 
The chamber in the pulley formed by the’ for measuring the depth of holes and for 
cover C provides an excellent opportunity various other purpos Its use in gaging 





s/U 

ounterbored hole is clearly shown, the 
epth of both the enlarged portion and 
e” smaller hole being obtained simul 
neously. William J. Gillard, 2008 Six 
enth avenue, Minneapolis, Minn., is the 
atentee of the devict 

N INCLINED, OPEN BACK POWER PRESS 
The half-tone shows one of the latest 
f this important type of press, for which 
here now an extensive field of service 


These 


nd reducing on stamped ware, 


presses are used for deep forming 
punching, 


" c 4 ] ry 
hearing and perforating, also cutting, 


stamping and embossing tops and bott 


oms 
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adjustment up, is 10 inches. The balance 
vheel is 30x5'% inches and weighs 450 
pounds. When the machine is geared the 
ratio is 614 to 1 and the diameter of the 


is 35 inches 


machine cut from a dense grade of special 


teel. The shaft has phosphor bronze bear 


ngs. Anew form of positive knockout in the 
slide is provided operated by positive stops 
with screw adjustment It is adjustable 
from the front of the slide and can be 


operate d by 


rect from the crankshaft 


for special work. 








INCLINED OPEN B 

f meat, varnish and petroleum cans in 
one or’ more operations, operating large 
anking and combination dies, ete Phe 
nelined position for the presses as her 


shown is preferable where it is desired to 


let the work fall off by its own weight 


The same press is made mounted vertically 


upon a stand of suitable hight and 1s also 
made with gear drive, the latter being rec 
mnmended where a slower movement ot 


ram desired. The press has an in 
creased bed area and hight if che space, 
ind modifications can be made to order 
oq special work The area of the bed is 
14x23 inches, and the distance from the 


bed to the bottom of the slide, stroke and 








ACK POWER 


PRESS 


and the 


locking device is claimed to be the most 


unusually clamping or 


effective in use, as the slide adjustment 
rr pitman screws are clamped by a cap 
which bears squarely and directly on the 
screw threads, the clamp never working 
loose Phe press 1s made in several si “eS, 
that here shown being called No 75 Che 
veight as shown is 3,800 pounds, and when 
geared the press weighs 4,400 pounds 
\lade by the Pol do Machine AS Too] (om 


Tole do, Ohio 

We 
us at page 465, being a movable index for 
of a 


find that the device illustrated by 


a micrometer caliper, is the subject 


Phe gear and pinion are 


a cam-actuated movement di- 
when required 
The slide adjustment 
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patent issued to W. D. Turner, of Provi- 
dence, R. I., which patent was issued the 
day after the receipt of the article by us. 





Walter A 
New 


a letter press such as 


Rosenbaum, of Broad 


street, York, has applied hydraulic 


power to is used in 


business offices. He places two cylinders 
below the lower platen and by turning a 
these 


evlinders and the screw to be worked by 


cock water pressure is admitted to 


the office boy is done away with. 





Che 
Dealers 


Southern Supply & 


Association 


Machinery 


at a recent meeting 


adopted a resolution in favor of a standard 
size for pamphlets, leaflets, etc., issued by 


No for 


this, but we hope that if such a 


dealers. specific size was given 
standard 


s adopted it will conform to the sizes for 
such things that have already been adopted 
the and the 


\merican Mechanics, 


Societies 
Master 


ete., namely, 6x9 or OxI2 


Engineering 
Sx ciety of 


by 





The annual convention of the 
American Cotton Manufacturers’ Associa- 
tion is to be held at the Arlington Hotel, 
Washington, D. C., May 11 and 12. The 


followimg are among the topical addresses: 


eighth 


Prof. R. C. Carpenter, Cornell University, 
“The Cost of Power’; F. H. Newell, Chief 
Engineer, U.S. Geological Survey, 
and Water Powers” 
American Manufacturing Company, 
York, “Rope Transmission of Power.’ 


“Forests 
Frederic S. Green, 


New 





A Veteran Engineer and His Work. 


BY JAMES VOSE. 


In the person of Mr. Joseph Howard, of 


Manchester, England, recently passed 


away a veteran designer, constructor and 
manager whom all possessing his acquain- 


tance or friendship delighted to honor 


\t the age of eigl 


ghty, he was intellectually 


alert and incisive in his observations on 
current engineering topics, and scarcely a 
week-end passed without his being the 
referee of an informal gathering of me 
chanics of all ages and positions. At one 
period, in the capacity of patent office 
draftsman, he came into direct and in- 
timate contact with men of the calibre of 


Whitworth, 


Ss reminis- 


Bodmer, Richard Roberts, 
Fairbairn, Nasmyth, etc., and hi 


cences of the characteristics and doings of 


these pioneers was a privilege to list 
nto 

\ prized possession of his was a set of 
drawing instruments once the property of 
Bodmer, which narrowly escaped being 
swept away, along witl office Mr 


; <1 
Howard was then employed in, at Shef 


field, by what is still known as “‘the great 

flood,” caused by the bursting of a large 
’ 1 "7 7 e 4 

eservoir on the hilly outskirts of the town 


\ storv he sometimes related was to the 
effect that he once received, boxed up 
from Germany, one of the original Otto 
gas engines, forwarded by the inventor to 


Mr 


terworth, of 


But 
to 


Howard as manager for Messrs 


Manchester, with a view 
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the engine being manufactured in England 


He considered his firm had more impor- 


tant matters to attend to at the time, and 


returned the case without even opening it. 
Eventually the manufacture of the engine 
Bros.. 


was taken up by Messrs. Crossley 


of Manchester, a highly successful busi 
When Mr 
life Messrs 


toolmaking business, 


ness being developed Howard 


retired into private Sutter 


up their 
fact 


worth gave 


and it is a curious that at 


old tools in 
use sold at a higher price than new tools 
of the 
showroom, the purchasers evident 


the firm’s effects some of the 


stocked in the 


1 
} 


Same description 
\ be ing 
1 
} 
I 


under the impression that the old machines 


must be “master tools” to have produced 
such satisfactory tools as Messrs. Butter 
worth were generally credited with turn 
ing out In conclusion, as showing the 


range of experience formerly often called 




















HOWARD, OF MANCHESTER 


JOSEPH 


heen concerned in 


for, Mr had 


designing such varied produc 


Howard 


tions 


as pub 


lic clocks, factory chimneys, highly sensi 


tive engine governors, cotton machinery 
and special machine tools, and, in the civil 


had 


prevention 


engineering devised 


department, he 


schemes for river flood and 
kindred works 

Inquiry for Machinery. 
Che following inquiry has been 


office “We shall be 


ceived at this 


hear from any of your readers who can 
ffer us machinery for producing twist 
drills and taps—especially with regard to 


Persenal. 
Richmond has been elected vice 
American Emery Wheel 
Works, Providence, R. I., and H. A. Rich 
mord has been superintendent 


of W. D 


president of the 


appointed 


Allen 


In place 
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Lewis F. Lyne, who in the early days 


was one of the editors of this paper, has 
consulting enginee! 


New York He 


makes a specialty of power-plant matters 


opened an office, as 


at 10 Barclay street, 


and 1s agent tor several specialities 


David J. Havenstrite, until 


of the Havenstrite Engineering Company 

one the statt if he Engineer ng 
Company of America and will continue t 
devote iis attention to his specialty, which 


ice-making and refrigeration plants 


Frederick G. Lynn, who was formerly 


n the Niles Tool Works shops at Hamil 
ton but has for some time been = in 
charge of the lathe job at the Pond Ma 


Plainfield, N J has 


chine Tool shops at 


been made = superintendent of the last 
1amed shops 
Obituary. 
John MeCray, foreman for many years 


of the boiler shops of Robert Wetherill & 
cied 


Chester, Pa., April 16, sixty 


1,1 
years O1G 


Amos K. Tappan, manufacturer of steam 
pumps at 105 South Canal street, Chicago 
died April 10 He had been in the same 
business twenty-five years 

Charles Henry Perkins died at Prov 


idence R. 1., April 2, four years 
old Mr. Perkins 
Mass.., a common 


learned both the blacksmith and machinist 


seventy 


was born in Taunton 


had school education, 


trades and for ten years had charge of the 


He in 


horseshoes 


repairs of cotton-mill machinery 


vented < machine for making 


and a vear or two later formed 


utter & 


In 1857, 


the partnership of ( Perkins, of 


Providence, out of which grew the Union 
Llorse 
horseshoes for the Army during the 
Civil Wat Before ended Mr 


Perkins established the Perkins Sheet Iro1 
the 


Shoe Company, which made many 


Union 


1 
the 


war 


Company, which rolled first Russia 


‘ountry his business 


ind out of it 


made in this « 


iron 

ps 
was not successful, grew the 
ind Horseshoe Company, a 
& M 


Mowing Com 


Rhode Isl: part 


the vast industries of A Sprague 


which included the Sprague 


a 
ICK 


pany and the Comst Foundry Com 


Perkins becoming manager of 
whol \fter the Sprague failure 
Island Perkins Horse-Shoe Com 


reorganized and Mr. Perkin 


pany, Mr 
the 


the 


Rhode 


was its general manager up to the time of 
his death 
Business Items. 
The Auburn Rall Bearing Company has 
moved its main offices and factory fron 
Auburn, N. Y., to 18 Commercial street, Ro 


chester, N. Y 


The Lunkenheimer Company Cincinnati 


Ohio, has gotten out a very neat hanger 
lithographed on tin, which it is sending out 
to dealers handling its goods 


Thornley Machine 
Paterson, N. J 


The Ramsey & 
51 Godwin 


Companys 


street, has been 


organized by C. H. Ramsey and Edward 
fhorniey for the purpose of doing general ma 


chine work and the designing and building of 


special machinery. 


Patterson, Gottfried & Hunter, Limited, of 
146-150 Centre street New York have un 
dertaken the sole distributing agency through- 


New England and northern 


out New York 
New Jersey, of the American «ioneer steel 
shaft hanger 
Thiet Wells Brothers Companys ‘ entield 
Mass., has gotten very nea 1 i 
Ve wv ibinet hntaining 1 I \ 
of its latest illus ed catalogs iwi ire 
llustrated and priceua a line of screw cut 
ting tools and machinery These cabinet 
ire sen he deal s ‘ ind are ised 
I »¢ n list i m im ne = = Ihe = 
Phe Rand Drill Company, of New York, has 
ust installed tw mpressed a plants f 
the United States Government ‘ i For 


Stevens, Ore 





rort Stevens the equipment co sts n 
Rand “Imperia pe 10 air mpres hav 
ng duplex steam cylinders 7 inches in dian 
‘ ind npound air evlinders 10 and 6! 
inches diameter with S inches stroke vera 
Imperia pneumatic riveting hammers and 
alking hammers and piston air drills It is 
inderstood that the plant will be ised f 
the improvement of the mouth of the Co 


umbia River Phe fuscaloosa equipment 
consists of one Rand SxSxlz (lass ¢ 
straight-line, steam-driven air compressor; a 
number of Imperia pneumatic long-stroke 
veting hammers and Imperial” piston al 


Manufacturers. 


Worsted Mills 
addit ional 


Passaic, N. J., 
plant 


The Botany 


plan to erect a. big 


The Union Electric Company, Dubuque, Ta., 
proposes to build a new power-house 

rhe Lewis Spring & Axle Company, Jack 
son, Mich., has lately undergone a_ fire 

The factory of the Empire Furniture Com 
pany, Jamestown, N. ¥ has been burned 

The Diebold) Safe & Lock Company, of 


S15.000 addition 


Mass., 


Canton, ©., will build a 


The large shoe factory at Brockton, 


of I M. Reynolds & Co., has been burned 

The Moses Dillon Company, Sterling, I 
will enlarge its door and sash department 

\ four-story 2x200-foot addition is to be 
built for the Bridgeport (Conn.) Brass Com 
pany 

The Keystone Wire Fence Company it 
Bartonville Peoria, Il will enlarge ts 
plant 

Ground has been broken for an addition te 
the plant of the Bridgeport (Conn Crucible 
(onmpany 

The foundry of P. J. Clarke & Co Lifton 
Ga has been burned Ihe machine shops 
were saved 

The plant of the \merican Ship Windlass 
Company, Providence Rn. 1 has been dan 


iged by fire 


Fire has damaged the plant of T. A. Wads 
\W th, Detroit, Miel known a he Western 
Cigar Box Fa I 

The Rothsville Cement Company, recently 
Incorporated ntemplates uilding i pla 
nea Rothsvi a 

Ir} plar he Bryan VTott (‘ompar 

! m s eas f Trenton, N. J s 

een damaged vy fir 

Ar xtension will be built to the Glens 


Falls «N.Y u of the International Paper 


‘ mpany New York city 

fhe Furniture City Brewing Company has 
recently been rganized 4 ind) Rapia 
Mich It expects to build 

There will be a large extension made 
the Detroit Mich plant of the Chicag 
’neumatic Tool Company 

An electric lighting plant in the Municipa 
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Building, Binghamton, N. Y., is under dis 
cussion by the city fathers 

Wm. Bb. Bertels, Son & Co., manufacturers 
of tinware, Wilkesbarre, l’a., are to erect 


one or more new buildings 
Pians are being considered for an addition 
to the works of the Goodyear Rubber Com 


pany, at Middletown, Conn. 
It is said that the Eureka Stave & Heading 
Chicago, Ill, will a tinished 


Ilope, Ark 


Company, erect 


barrel plant at 
The box department and machine 
the Lancaster, Pa., plant of the Pennsylvania 
Soap Company have been burned. 
The Detroit (Mich.) Timber & 
Company expects to erect a big sawmill plant 
in Arkansas in the vicinity of Little Rock 
The been let for the erection 
machine shop aduaition, 70x90 feet, for 
(N. Y.) Steel Pulley Company 
A $40,000 canning factory will be 
at Whiteland, Ind., by Grafton Johnson, who 


shop of 


Lumber 


contract has 
of a 
the Oneida 


erected 


has interests at Greenwood and elsewhere 
The Hawkins Company, South Britain, 
Conn., manufacturer of tacks and = animal 


traps, is building an addition to its factory. 
A glass bottle factory for Pine Hill, N. Y., 
is under contemplation by Ek. C. Clifford, of 
the Pine Hill Crystal Spring Water Company. 
a, Be. & Co., manufacturers of shoes, 
Louisville, Ky., have under’ consideration 
plans for the construction of a large factory. 


Quast 


The Lanford Oil Mill has been organized 
at Lanford, 8S. (., with J. H. Fleming, of that 
place, president It will be of 15-ton capa 
city 

A large, four-story factory building in 
Camden, N. J., of the Victor Talking Ma 
chine Company, Philadelphia, has been 
burned. 

The Continental Tobacco Company New 
York city, is reported to be making arrange- 
ments to establish a large plant at Cincin- 
nati, © 

Hi. W. Bagg and associates of Chattanooga, 


Yenn., will construct a plant to manufacture 
spokes and handles Forty-tive men will be 
employed 

The Norfolk (Conn.) & New Brunswick (N. 
J.) Hosiery Company has purchased land in 
Frankford, Vhiladelphia, and will erect a 
three-story mill. 

The Parkersburg, W. Va., power 
the Parkersburg, Marietta & 
Railroad Company is to have a 
bine and dynamo. 


plant of 
Inter-Urban 
steam tur 


The explosion of an agitator at the No. 3 


refinery of the Gulf Refining Company at 
Port Arthur, Tex., has resulted in consider- 
able damage by fire. 

The H. N. Thayer Company, manufacturer 
of children’s carriages, Erie, Va., has taken 
out permits for a building, four stories, 124x 


244 feet, and an engine-room. 

The Orange Grove flour mills of the C. A. 
Gambrill Manufacturing Company, of Balti 
more, Md., and elsewhere, are about to un- 
dergo extensive improvements. 


The Hotaling-Warner Company, Syracuse, 
N. Y., manufacturer of macaroni, ete., is 
about to erect a four-story building, 50x200 


feet, to be equipped with machinery. 


The Richmond Hosiery Mills will erect an 


addition to their Rossville, Ga., pliant. The 
hosiery output will be enlarged, and they 
will install a box-manufacturing plant. 

The John Peck Company, Sterling, IIl., 
will build a 160x50-foot, two-story building 
for sawing out and possibly turning gun 


stocks and making novelties from the waste. 


It is stated at Lansing, Mich., 
are being made by Architect D. B 


that plans 
Moon for 


the first of the buildings to be erected for the 
manufacture of peat at the Old Maid Swamp. 


AMERICAN MACHINIST 


W. Kk. Ambler, of the Curtiss-Ambler Realty 
Company, Cleveland, O., has secured a ninety 
nine-year property where a. large 
manufacturing building will probably be 


lease on 


erected 

A. & 
Robert A 
establish a 


McLean, of Cheboygan, Mich., and 
Sibbitt, of Ottawa, Can., expect to 


turpentine factory at Hinckley, 


Minn., and extract the merchantabie proper- 
ties of pine stumps. 
The tt. T. Paiste Company, manufacturer 


ot electrical Philadelphia, Va., 
has had plans prepared for a four-story fac 


specialties, 


tory building to cost $30,000 at Thirty-sec 
ond and Arch streets 

Land at Moline, Ill., has been sold to the 
Walter Mills Company, of Chicago, for a 
wood-working plant, it is said. The Moline 


Business Men's Association was active’ in 
bringing about the deal. 
The Cortland Silk Manufacturing Com 


pany has been incorporated, and a fifty-loom 
plant is Cortland, N. Y., by 
Martin B Neil P. MeTague, of 
Scranton, VPa., 

The annual meeting of the stockholders ot 
the Joseph Dixon Crucible Company, Jersey 
City, N. d., held April 18. The old di 
rectors were re-elected, and they in turn re 
the former officers 


proposed for 
and 
others. 


Casey 


was 


elected 

The Domestic Engine Works, of Hagers 
town, Md., and the ritter Pump Company, ot 
Greencastle, Va., will build a plant at Ship 
pensburg, Pa. The new concern will be char 
tered at $50,000 capitalization 

The firm, C 
of electrical 
establishment 
where it 
address is 


Olivetti & Co., manufacturers 
instruments, has removed its 
from Ivrea to Milan, Italy, 
increased facilities. Its office 
Via Broggi, 4, Milan. 


has 
now 


Work was commenced on 
the Bancroft Peat Fuel & Cement Company, 
a mile south of Bancroft, Mich. It is ex 
pected that the company will be manufactur- 
ing fuel in time for the coming winter's 


the new plant of 


trade 
The Pennsylvania Railroad Company will 
erect a four-story building for the frame and 


driving-box departments of the Altoona 


shops. It will house two other departments 
to be decided later The structure will cost 
$100,000 


Work has been commenced on a two-story, 
120x150-foot addition to the plant of the 
Chattanooga (Tenn.) Roofing & Foundry 
Company, to be chiefly by the 
wrought-iron department. The machinery 
will be electrically driven. 


occupied 


The West Side Electric Power & Lighting 
Company has been organized at Manitowoc, 
Wis., with a capital of $25,000, William 
Rabr, Olga Rahr and William Rahr, Jr., be 


ing the organizers. The company 
equip an electric lighting plant. 


proposes to 


For the purpose of treating Fuller's earth 
Dr. N. K. Morris and Frank A. Knight will 
erect a mill at or near Denver, Colo. ‘lhe 
cost, it is stated, will be about $100,000. They 
will treat the output of a ranch they recently 
leased, a few miles from Akron, Colo. 


The Snyder Automatic Signal 
been formed, to make a railway 
patented by D. M. Snyder, of 
Ile is president; G. K. 
and F. S. 


Company has 
signal alarm 
Abingdon, III. 
Slough, vice-president, 
Marshall, secretary-treasurer ; capi 


tal stock, $20,000. The factory will be at 
Abingdon. 

The Bundy Recording Company, Syracuse, 
N. Y., has decided to erect a_ three-story 


building for offices, model and drafting rooms. 


The part of the plant now used for those 
purposes will be made part of the factory. 
The company has just placed an order for 


new machinery. 
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Bullard-Wheeler Company, of Battle Creek, 
Mich., maker of iron beds, is to locate at 
Kalamazoo in the old Blakeslee’ factory 
building. About forty men will be employed 


The offices of the concern will remain in 
Battle Creek until the company is fully 
established at Kalamazoo. 

The Board of Trade, Ashville, N. ©., has 


received a proposition submitted by Capt. W 
T. Weaver, of that city, from Messrs. Lucas, 
Long and Sirins, of Laurens [S. C.J, who 
propose to erect a $450,000 cotton mill in or 
near Asheville, provided $120,000 worth ot 
local subscriptions can be secured. 

A site is said to have been purchased for a 
car repair plant to be erected by the Ontario 
& Western Railroad Company at Mayfield 
Yards, near Carbondale, Pa., to employ some 
300 men. It is rumored that the company 
has purchased additional land on which it 
may build a plant for the repair of locomo 
tives 

M. Ek. True, formerly of Batavia, N. Y., 
who owns a sawmill at the Papermill, north- 
west of East Pembroke, will tear down the 
present building and will replace it with a 
two-story structure, 42x100 feet. Part of his 
work will be to make a new style saw handle, 
also potato crates. He has a water wheel 
for power. 

A stock company composed of Richmond, 
Ind., men is being organized to manufacture 
steel step ladders, steel grill work and other 


steel novelties. ‘The company will have a 
paid-up capital of $50,000 and establish a 
factory there. Among those interested are 


Howard Campbell, Sharon E. Jones and 


Samuel Gaar. 
The plant of the Carterville Lead Smelt- 


ing Company (address presumably Carter- 
ville, Mo.), recently burned, will be rebuilt 
and several improvements added. Electric 


motors will be used for operating the grind- 
ing machinery and blowers, power being se 
cured from the plant of the Missouri Zine 
Fields Company. 

Wm. H. 
of foreman in the 


Fisher has resigned the position 
Utica (N. Y.) Pipe Foun 
dry, held by him many years, to engage in 
a similar enterprise himself. He thinks of 
erecting a factory building at the corner of 
Broad and Gilbert streets for the manufac 
ture of a pipe specialty. His address is 66 
Jefferson avenue, Utica. 

At a meeting of the Board of 
ing, N. H., it was voted to 
build a box shop. 


Trade, Epp 
raise money to 
One department will be 
40x180 feet; another, 40x80 feet, with addi 
tional boiler-house and engine-room. The 
committee appointed to supervise the work is 
Dr. A. W. Mitchell, John Leddy, George H 
Macauley and John S. Ladd 


There is a rumor in Denver, Colo., founded 
largely on conjecture, but apparently with 
some basis, that the Gould-Rockefeller com 
bination, which, it is said, controls the Colo- 
rado Fuel & Iron Company, is preparing to 
extend its scope on a large scale, and by the 
erection of new plants to control the West- 
ern and Oriental trade in steel products 


Valdosta, Ga., is acquiring two plants for 
extracting turpentine from lightwood knots 
and stumps, etc. One of them is to be estab- 
lished by the American Turpentine Company, 
of Washington, LD. C., which has a Southern 
branch office at Valdosta. It is the Gideon 
steam process. The Pittman system has an 
experimental plant about ready for work. 


For some months there has been a move- 
ment at Anderson, Ind., for the location of a 
large watch factory. J. H. Kemp, a represen- 
tative of the company, was recently there, 
and it was reported that a deal would be 
closed shortly with the Anderson Commercial 
Club. The company would take 160 acres of 
ground for the plant and employ 2,000 men. 














